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SPECIALIZATION IN SCIENCE* 


By Professor FRANCIS RAMALEY 
UNIVERSITY OF COLORADO 


In the organie world it is the generalized type 
which gives rise to higher forms while extreme spe- 
cialization means an end of progress. To illustrate 
from the field of botany: he mosses have been called 
an evolutionary failure for, although they have 
adopted a thousand forms, these all are too highly 
specialized to allow of really important advance. In 
the whole moss class there is a clinging to certain 
particular features—no freedom to produce or even to 
suggest anything non-moss like. Mosses have rung 
changes upon non-essentials but have always kept 
their own special pattern. The liverworts did not 
thus specialize but retained their plasticity, varying in 
many directions and at last giving rise to the remark- 
able Anthoceros (horned liverwort), which is almost a 

1 Condensed from the address of the retiring president 
of the Southwestern Division of the American Associa- 


tion for the Advancement of Science, eleventh annual 
meeting, Tueson, Arizona, April 23, 1930. 


lycopod. And although the paleontologists may not 
find the “missing link” which connects liverworts and 
lycopod there can be no doubt that the generalized 
liverworts, not the specialized mosses, gave origin to 
the next plant division. 

Among animals, also, specialization stops progress. 
Neither the intelligent and betrunked elephant tribe, 
nor the swift-footed, one-toed horse, nor the cunning 
members of the wolf and dog family with their great 
body specialization and highly developed sense organs 
produced the “lords of creation.” Rather was it some 
simple creature with primitive hands and feet and 
jaws which began that great advance leading by one 
path to the grinning chimpanzee and ferocious gorilla 
or, by another turn, past a long series of half-human 
beasts to present-day man. Here, as always, the spe- 
cialized types early reached a limit beyond which they 
could not go while generalized forms retained the 
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power to advance. Too great specialization may even 
lead to extinction. The cephalopods of Mesozoic 
times carried to an extreme their coiling and twisting. 
Their complicated suturings which rival the most 
elaborate arabesque ornament may have suggested 
progress, but with all their marvelously intricate pat- 
terns these once important creatures became extinct 
and only their poor relations, the simple squid and 
devil-fish, remain. When environmental conditions 
change the survival chances of specialized types 
diminish. It needs no argument that a man who 
could do nothing but make horseshoes, although very 
much needed in the Victorian period, would have little 
eall for his skill in these days of good King George 
the Fifth. 

It is a fashion just now of newspaper columnists 
to make fun of the many specialties in medicine; 
but are these any narrower than the enclosed and cul- 
tivated fields in the general sciences? As a botanist 
I must associate not with other botanists but with 
plant physiologists, plant ecologists, geneticists, bio- 
metricians, phyeologists, mycologists and phytopa- 
thologists. Perhaps this specialization is not so ex- 
treme as it sounds; it may be that these worthy men 
of science are really broader than they like to ap- 
pear. But our universities seem not to be working 


for breadth. Many professors, although themselves 


broadly trained, permit students to give all their time 
to a small field of study. I suggest that embryonic 
and larval scientists be encouraged to cultivate also 
their “minor” subjects. At the present time there 
seems to be a lessening in breadth of requirements 
for graduate degrees. Some schools allow the minor 
to be taken in the same department as the major or 
else more honestly state that no minor at all is re- 
quired. Others, and even supposedly reputable ones, 
grant the Ph.D. degree to students who are unable to 
read French and German. 

Specialization has come to stay. The family physi- 
cian, the old-fashioned naturalist and the general stu- 
dent of physical sciences give way to those who con- 
fine their work to a particular and narrow field. 
Should not these specialists, however, have a solid 
foundation, a broad background, for their individual 
studies? Should the chemist be merely a chemist or 
should he have some knowledge of other branches of 
science? Shall the geologist be a geologist and 
nothing more? Will the physicist be a better or a 
poorer physicist if he knows some chemistry? Is it 
not true that he who neglects broad fundamentals, 
however proficient in some specialty, may fumble 
long and never find the key which opens the door 


of opportunity? 
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Perhaps it is not altogether the fault of the ynj- 
versity professor that his graduates lack the broaq 
training which I claim to be so important. Person. 
ally, I find it difficult to make students, whether yp. 
dergraduates or graduates, elect courses outside their 
major department. They become acquainted with the 
general facts of their own science and with the in- 
structors and their methods; they fear to set out 
upon an unknown road lest they be not able to traye] 
it in safety. These observations refer not so much to 
the “weak brothers,” for they may try a new subject 
hoping that it will be easy, but they point rather to 
the so-called “good” students who have done well yet 
are such timid souls that they shrink from the untried. 
I find very little zest for intellectual adventure among 
the “flaming youth” of to-day who like best the 
familiar scenes and who do not eare to seek out that 
which lies beyond accustomed limits. 

Since specialization is necessary, how may the ills 
of over-specialization be minimized? If workers in 
different sciences are brought together in one organ- 
ization each is broadened by contact with others. 
There may be mutual help for those too narrowly 
trained, whether employed in a university or an en- 
dowed research institution or in an industrial plant. 
Young persons entering upon a scientific career need 
to be reminded of this great advantage in working 
with others. The solitary science worker lacking the 
stimulating influence of companionship in research 
has a hard struggle, and especially hard if his inter- 
ests are greatly circumscribed. The annual gather- 
ings of societies are of high value. We older folk 
know this from experience but youngsters need to be 
told. This meeting of the Southwestern Division of 
the American Association for the Advancement of 
Science brings before us many problems and achieve- 
ments of our fellow laborers in other fields. It gives 
us breadth of vision and keeps us from thinking too 
highly of ourselves and of our own specialties. 

It has been my attempt to show the need of breadth 
of learning and the danger of one-sidedness. But let 
me not be misunderstood! I know and you know that 
the great scientific advances of the future will come 
from the work of the specialist. Yet it seems rea- 
sonable to expect that the specialist with a wide back- 
ground of scientific knowledge will achieve most. 
Those of us now in the harness may well urge upon 
the rising generation a longer scholastic preparation 
and a more generous grounding in basic science. 
May these neophytes, as they advance in their studies 
and in their professional careers, retain a sympathetic 
interest in all knowledge even while they press for- 
ward in their own straight and narrow path! 
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ECOLOGICAL ASPECTS OF THE TRANSITION 
FROM OLD FORESTS TO NEW' 


By THORNTON T. MUNGER 
DIRECTOR OF THE PACIFIC NORTHWEST FOREST EXPERIMENT STATION 


WE are to-day almost in the geographic center of 
the most outstanding coniferous forest region of the 
world, the region between the Pacific Ocean and the 
summits of the Cascade and Sierra Mountains from 
northern British Columbia to central California. 
Here most of the land surface was covered originally 
with a dense, luxuriant growth of trees and associated 
shrubs and lesser plants. With an insular climate 
peculiarly favorable to coniferous trees, the forests 
are notable for the great height and diameter of the 
trees. The big trees of this region are the colossi of 
the vegetable kingdom, superb in their graceful pro- 
portions and in their enormity. Besides being the 
largest, they are probably also the oldest members of 
the plant or animal world. These forests are of great 
economic significance, both present and prospective, 
not only to the region in which they occur but to the 
whole country. 

In the coastal strip in western Oregon and Wash- 
ington alone, 125 miles wide from the Cascades to the 
ocean, from 350 miles north of Eugene to 150 miles 
south, which I will call the Douglas fir region, there is 
500 billion feet of timber, or a quarter of that in the 
entire United States. This region produces annually 
10 billion board feet of lumber, or more than a quar- 
ter of that cut in the whole United States. It is used 
by the factories and house builders from California to 
New England, and by the countries across both 
oceans. Here the principal industry is the conversion 
of virgin forests into useful products, and that process 
is going on apace. 

It is appropriate, therefore, at a meeting here in 
the heart of this forest region that scientists give 
thought to the many biological and physical problems 
that bear on the natural life history and perpetuation 
of the forest. 

The particular phase of this subject which I have 
been asked to discuss is ecological aspects of the tran- 
sition from old forests to new. In treating this sub- 
ject I will diseuss only the so-called Douglas fir region 
of western Oregon and Washington, the most impor- 
tant economically and perhaps the most interesting 
scientifically of all the Pacific Coast forests. It has, 
however, much in common with the redwood and the 
sugar pine forests to the south and with the spruce- 
hemlock belt to the north. 


1 Presented at a Symposium on Forest Trees, Pacific 
ivision, American Association for the Advancement of 
Science, ‘at Eugene, Oregon, June 19, 1930. 


The transition from old forests to new is a process 
which has been going on through the ages. In the 
natural woods there is a constant shuffling of the age 
groups and a shifting of the species represented. 
Never is the forest static. The trees of a forest make 
their growth, mature, become senile, fall a prey to dis- 
ease, tempest or fire, and the places they have vacated 
are taken by the next generation of the same or other 
species. The forest goes on forever. In the untram- 
meled wilderness free from interference by man the 
transition from the old forest to a new is usually made 
successfully, though often piecemeal and not without 
delays. 

But when man enters the scene with fire and with 
axe the replacement of the old forest by a new is pre- 
carious and may or may not be effected, or the new 
forest may not be at all of the same character as that 
which would have succeeded under primeval condi- 
tions. 

I want first to sketch rather briefly the normal life 
cycle of the forests of the Douglas fir region and point 
to some of the natural factors that shape their des- 
tinies. Following that I want to bring man’s activi- 
ties into the picture and show how he may very radi- 
cally affect either for better or worse this transition 
from old forests to new. 

Let us imagine ourselves back in the days before 
Lewis and Clark, when there were no lumbering oper- 
ations, and the natural elements and a few aborigines 
held full sway. Written historical description goes 
back but a short time, but forests have a way of writ- 
ing the biography of each individual tree in a very 
complete and accurate fashion by means of annual 
rings. So it is easy to reconstruct the primeval for- 
est of the past and to trace its transitions up to the 
present. 

In the region of which I speak the principal actors 
in this forest drama of the past are Douglas fir, west- 
ern hemlock, western red cedar and several species of 
balsam fir. There are other trees of consequence such 
as Sitka spruce and Port Orford cedar in the fog belt, 
western white pine here and there, yew as an under- 
story, and various hardwoods in specialized localities. 
Douglas fir is intolerant of shade and ordinarily grows 
in even-aged stands, not reproducing in small openings 
between or underneath the mother trees. All the 
other species—hemlock, cedar and balsam firs—are 
tolerant of shade, reproduce underneath the mother 
trees, so inevitably tend to form uneven-aged stands. 
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In a mixed forest of these species left to itself where 
an old Douglas fir succumbs to senility, the hole that 
it left in the crown canopy is not adequate for the 
seeding in of its own kind, but is favorable to the more 
tolerant hemlock and cedar. So in time the old 
Douglas firs all disappear, their places are taken by 
hemlocks, cedars or more rarely balsam firs, and the 
composition of the forest has changed. This is the 
normal climax association of all but the driest parts 
of the region. There are extensive areas within this 
so-called Douglas fir region which have no Douglas 
fir, though the soil and climate are admirably adapted 
to the species. It is absent merely because in the con- 
flict of the centuries the tolerant hemlock and cedar 
have taken exclusive possession. On these grounds it 
might be expected that the primeval forests of this 
territory would all be the climax association—but this 
is far from the case. The anomaly of the situation is 
this, that a type map of the forests of Lewis and 
Clark’s day would probably show 65 per cent. by 
volume to be Douglas fir. There were probably stands 
of all ages from one year up and no small amount of 
timber 100 or so years old. Perhaps 25 per cent. of 
the pre-white man forest was under 150 years of age. 

The explanation for the failure of the climax type 
to prevail is fire. The positive evidence is ample, if 
the theoretical evidence were not convincing, that fires 
have been present from time immemorial and have 
been a very important ecological factor in the life his- 
tory of the pre-white man forests. 

Fires in this region are apt to be very destructive 
and therefore have a cataclysmic effect on the life 
eyele of the forest. Imagine a severe fire hitting an 
old mixed forest, killing most of the trees over a con- 

siderable area and leaving the ground bare and ex- 

posed to summer drought. On such an area hemlocks, 
cedars, etc., can not establish themselves, but Douglas 
fir ean. Result—the burn springs up to Douglas fir 
almost to the exclusion of everything else and a pure 
young forest of this species replaces the fire-killed 
mixed stand. As this young forest develops, hem- 
locks, cedars and balsam firs appear in the shade of 
the Douglas fir, sometimes forming a sort of slow- 
growing understory. As the new forest ages these 
tolerant interlopers come more and more into promi- 
nence and replace the Douglas fir, and the cycle is 
completed. 

Hence it is that the forests that come to us as the 
heritage of the past are not all or even mostly the 
superannuated stands of the climax association, but 
there are young stands and middle-aged stands in 
which Douglas fir, the most useful species of the as- 
sociation, is always in the preponderance. The forest 
fire which we now so properly condemn did a good 
turn in prehistoric times by renewing some of the old 
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decadent stands and keeping up the representation of 
Douglas fir in immature thrifty age classes. 

There is another side of the story, however. Some. 
times these prehistoric fires—whether set by Indians 
or Zeus—came too frequently or covered too big an 
area for natural reseeding, or were not followed soon 
enough by a seed crop, with the result that instead of 
a heritage of normally well-stocked stands the first 
white men found many unproductive old burns, brush 
fields and thinly stocked stands. 

But in spite of lightning bolts and the incendiarism 
of the Indians we must conclude that the forest was 
holding its own over the region at large through the 
prehistoric centuries. The natural reproductive 
power of the native tree species, aided by the favor- 
able climate, offset the destructive agencies that were 
at work. 

This natural balance was, however, rudely upset 
when the axe was added to the destructive agencies. 
About 75 years ago lumbering began in this region, 
at first on a very small scale, but rapidly accelerating 
in the last thirty years. Now approximately 250,000 
acres are logged each year in western Oregon and 
western Washington. Ninety-five per cent. of this is 
on private lands where, except in a few isolated cases, 
there is no conscious effort made to promote the re- 
generation of the forest. The remaining 5 per cent. 
of the logging is mostly on national forests where 
provision is made at some expense to assist nature in 
the reforestation of the eut-over area. 

The method of logging necessitated by the large 
trees and dense stands, and almost universally em- 
ployed, is to cut absolutely clear and remove the logs 
by power machinery. Following the logging the dé- 
bris-covered area is burned broadeast, effectually kill- 
ing all vegetation at least to the ground. The area 
is then left black and barren, without seed trees, 
without saplings and often without humus. In any 
other forest region where the trees were not of sprout- 
ing species, such treatment would likely result in com- 
plete annihilation of the forest and its restoration 
only by the slow process of migration with perhaps 
intermediate stages of brush amd temporary tree as- 
sociation. That some of the Douglas fir lands so 
clean cut and broadcast burned are regenerating 
naturally to Douglas fir is a tribute to the reproduc- 
tive vigor of this species and to the favorable physical 
conditions of soil and climate and is economically very 
good luck. 

Probably a half of the lands now being logged are 
not regenerating naturally to a real forest growth. 
This is a very serious situation in this region where 
forests are the only crop for three quarters of the 
land area and where the potentialities for timber pro- 
duction are so great. It becomes an ecological prob- 
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lem of the first magnitude to discover the factors 
which militate for and against the establishment of a 
new forest after the removal of the old. 

I should like to mention briefly some of the ecologi- 
eal conditions, brought about by present logging prac- 
tices, that influence the perpetuation of the forest. 
The facts that I shall give are taken largely from the 
research of the Pacific Northwest Forest Experiment 
Station, especially from the work done by Mr. L. A. 
Isaac, of this station. 

The conditions I will picture are characteristic of 
the larger logging operations, where practically all 
living trees are cut down or knocked down by the 
logging and the area is burned broadcast and where 
the edge of the standing timber is pushed back a 
quarter of a mile to a mile a year, and where many 
square miles of continuous logged-off land accrue in 
a few years. 

The sudden and complete removal of the dense 
Douglas fir forest creates a very radical change in 
the environmental conditions. It is so great a shock 
that many of the plants of the virgin forest can not 
survive in the open. It is only because Douglas fir 
seedlings are inured to adversity and do not need the 
nurse effect of a partial overwood that they return 
after forest conditions have been destroyed. 

The environmental conditions that are radically al- 
tered are obvious. The insulation on the ground, 
which is about 5 per cent. under timber, is increased to 
100 per cent. The average daily evaporation during 
the growing season as indicated by Livingston cup 
atmometers is 26 ce in the open as compared with 14 
ce under the timber. During the same period the 
averge daily surface soil maximum temperature was 
found to be 80° F. in the timber and 131° F. in the 
open, and the average amount of moisture in the soil 
at a 3-inch depth was 19 per cent. under the timber, 
13 per cent. in the open. Much of the humus is 
burned out of the soil. In steep country where soil 
is loose and exposure complete, erosion frequently 
follows; where active erosion is not noticeable there 
is often enough ereep in the surface soil during 
periods of heavy rain to uproot tiny seedlings. 

Seed supply is a prime consideration, for without 
seed it is obvious that there can be no new forest 
with species that do not sprout from the stump. The 
Douglas firs in the natural woods bear seed quite 
abundantly from early life to old age. A good crop 
for a large tree would be 50,000 seeds, and perhaps 
10 times that amount might be borne on an acre. 
However, seed production in Douglas fir is periodic; 
Some years there is no seed over large areas; at inter- 
vals of three to five years the crop is heavy. Two 
thirds of the time it is light. There has not been a 
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heavy seed crop on Douglas fir over most of the region 
since 1923. 

The seed is a popular food of birds, mice, chip- 
munks and insects, all of which destroy a prodigious 
amount of it. It has been found that when the cone 
crop is light a much higher percentage of the cones 


‘are infested with insects than when the cones are 


plentiful. Likewise it seems probable that in light 
seed years when the seeds are most needed for regen- 
eration the rodents and birds that must subsist get a 
large proportion of it. 

The relation of the animal life to the seed supply is 
very important and an intriguing field of research 
for a forest biologist. Birds and rodents are not 
abundant in the virgin forest, and the broadcast slash 
fire probably decimates their number for a while. But 
as the cut-over area grows up to weeds and brush it 
becomes a more hospitable habitat and the birds and 
rodents build up their population. There is some 
reason to believe that the older cut-over areas become 
progressively more difficult for reforestation because 
of the inroads of these predators upon the seed sup- 
ply. Even if seed is produced within dissemination 
distance of the deforested area it has slim chances of 
surviving for germination, except in years of a 
bumper crop. 

This brings us to the question of seed dissemination. 
It has puzzled foresters a great deal to know to what 
distances from the mother tree the seed is scattered, 
because it is so difficult to be sure of the point of 
origin of any seed or seedlings. Apparently wind is 
the sole important agency in the dissemination of 
Douglas fir seed; its effectiveness in wide dispersal 
has been underestimated by some and much overesti- 
mated by others. Recently systematic work has been 
done to arrive at the laws of seed flight, with rather 
interesting results. Seed was dropped from kites and 
recovered on the snow and the natural fall from seed 
trees was trapped through the season. It appears 
that most of the seed is dispersed early in the fall, 
but a little is held in the cones until spring, illustrat- 
ing very nicely the old adage that nature doesn’t put 
all her eggs in one basket. 

Through the season 83 per cent. of the seed scat- 
tered in one direction by an isolated block of timber 
fell within 500 feet of the edge of this timber, and 
one seed was recovered at a distance of 2,400 feet. 
In an 8-mile wind seed released from a kite at 200 
feet fell in greatest density 1,200 feet from the point 
of release, and the maximum distance that any fell 
was 2,000 feet. This is for level ground. With other 
wind intensities the distances were proportional. All 
this goes to prove that it is the exceptional seed that 
is carried more than a quarter of a mile on level 
ground. This is not denying that seeds are probably 
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carried by rising air currents, high winds or over 
crusted snow much greater distances, but natural re- 
forestation can not be predicated on the unusual. 
There is another seed supply factor that must be 
taken into account besides the seed that is disseminated 
following the eutting, namely, the seed that may have 


been cast by the virgin forest prior to cutting and 


that has remained viable through the logging and 
slash burning process. How potent this source of 
seed is still remains a question. It is hard to account 
fer the abundant reproduction on some of the older 
burns where no living seed trees survive over thou- 
sands of acres, except on the theory that seed was 


stored in the duff ready to germinate when heat and. 


light were admitted by the burning of the mature 
trees. However, a series of experimental seed storage 
tests indicates that very, very little Douglas fir seed 
remains viable in the forest floor more than one year. 
Hence we are forced to the conclusion that unless 
there has been a good seed fall within a year prior 
to the cutting, little Douglas fir reproduction can be 
expected from seed stored in the duff. Even then 
much of it must be killed by the slash burning, though 
there is always a chance for some of it to survive 
where stirred in the mineral soil by the logging or 
where the fire has skipped. 

Let us suppose now that our logged-off area has 
been wind sown with seed from nearby uncut timber 
and considerable of it has escaped the ravages of in- 
sects, birds, rodents and fire, or that some viable seed 
cast by the old forest just before it was cut still re- 
mains in the ground. What factors control the ger- 
mination of the seed and the successful establishment 
of the seedling? It is indeed a precarious birth that 
Douglas fir has, as it is with the beginnings of most 
forms of life. / 

It is obvious that many of the seeds falling in this 
débris-strewn, logged-off land fall where they have no 
chance at all to germinate. The spring climate is 
ordinarily excellent for germination—plenty of sur- 
face moisture at a time when the temperature is right 
to start growth. 

But the tender seedling has many dangers to avoid 
if it is to survive. Let me cite a few of the causes 
of infant mortality in Douglas fir which experimental 
work has demonstrated. Prominent among the causes 
for loss in very young seedlings is superheated sur- 
face soil. The first hot days of early summer when 
the seedlings are still succulent and about 13 inches 
high give a surface soil temperature (in one area 
studied intensively) of 150° F. with an air tempera- 
ture of 95° F. Now Douglas firs of this age suecumb 
with a characteristic heat lesion on the stem when the 
surface soil temperature reaches 120° to 145° F. 
Hence seedlings on exposed south slopes or those 
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standing in the full sunlight, unprotected by the shade 
of weeds, shrubs or logs, can be expected to die in an 
early summer hot spell and they do. The fact that 
much of this logged and burned land is blackened with 
charcoal makes the surface temperature even more 
unfavorable. On one area there was a difference of 
17° F. in the surface temperature of a charcoal dark- 
ened soil and an adjoining plot of natural yellow- 
brown soil. On the blackened soil all the seedlings 
died in the first hot wave (the soil was still moist) 
while only 32 per cent. of the seedlings died on the 
adjoining lighter colored soil. = 

Another cause of early mortality is drought, for this 
is a region with little or no rain in July and August. 
Douglas fir strikes its taproot down vigorously and 
reaches a length of about five inches when two months 
old, but this is not always enough to overcome the 
terrific desiccation of the surface soil to which these 
stripped, burned lands are subjected. 

On the top of heat and drought comes some loss 
due to fungi resulting in damping off. This, how- 
ever, is not as serious apparently with seedlings in 
their natural environment as with seedlings crowded 
in a nursery bed. 

It was somewhat of a surprise to find recently the 
rather large réle that mice play in the infant mortality 
of seedlings. In one experimental area mice grazed 
off the tops of newly germinated seedlings, accounting 
for a loss of 95 per cent. in two or three days. This 
is perhaps unusual and was on an virea not burned 
for five years where the rodent population had had a 
chance to build up. 

Supposing now that our Douglas fir seedlings have 
successfully run the gamut of heat, drought, parasitic 
diseases and animal predators, they next come into 
very direct competition above and below ground with 
other native vegetation. For these logged and burned 
areas, black and barren as they are, become clothed 
surprisingly soon after slash burning with a luxuriant 
and varied assortment of weeds and shrubs, some of 
which are the residue from the flora of the virgin 
woods, like vine maple, Oregon grape and salal, and 
some have seeded in from afar like fireweed, hawk- 
weed and senecio. This associated vegetation plays 
the dual rdle of nurse and executioner. It offers 
beneficial shade to the very young seedling, hence 
germination and early survival is much better on the 
north side of clumps of bushes than on the south. 

But Douglas fir after a few weeks becomes very 
demanding of light, and plants that have much shade 
do not thrive. The character and density of the weed 
and shrub vegetation are of immense importance to 
the survival of the Douglas fir seedlings. This vegeta- 
tion varies from area to area and changes from year 
to year in a most interesting ecological succession not 
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ectly understood. If the area has never been 
purned following logging the composition of the flora 
is very different from that on burned areas and is 
more stable. By and large each year after logging 
the cover becomes denser, so that in a 10-year cut- 
ting the ground is matted with dried vegetation and 
in midsummer the weeds and shrubs often make a 
head-high jungle where open spots are few and far 
between. In such an area seed has little chance to 
find a germinating bed or tiny seedlings to survive 
the competition of a continuous cover of six-foot 
plants. It may be concluded that when the natural 
vegetation is dense from about the third year after 
logging the establishment of seedlings becomes more 
and more difficult. Areas therefore which are not 
seeded rather soon after cutting have a diminishing 
chance of ever becoming restocked with Douglas fir, 
even with a constant seed supply. This would not be 
true of poor soils where the herbage was sparse or 
on exposed slopes where the secondary plants help 
rather than obstruct the Douglas firs. 

When the trees get a head start on the weeds and 
shrubs or are able to find plenty of light in spite of 
this competition, they make vigorous growth and after 
the first three years begin to shoot up at the rate of a 
foot, then a foot and a half and even two feet a year, 
so that by eight or ten years they are past the danger 
of being smothered by lack of light. Then the 
Douglas firs come into competition with each other, 
which is another story. 

The young Douglas fir forest after it is abreast of 
the weeds and brush is a very thrifty crop, singularly 
free of pests and vigorous in its production of useful 
wood fiber. The owner of such an established stand 
of saplings can begin to count the profits such a new 
forest will yield 30, 40 or 50 years hence—except for 
one thing, the constant hazard of fire. The great 
danger of fire is an ever-present accompaniment of 
the transition from old forests to new. It has been 
estimated that the fire hazard on cut-over land is 25 
times as acute as in virgin Douglas fir forests. The 
peak is reached when the fresh slash still litters the 
ground. Broadcast burning consumes only a part of 
the mass of logging débris, and the weeds and bushes 
soon add their annual contribution of tinder. It 
takes but a spark in midsummer to reburn the whole 
area, Douglas fir seedlings and all. At present quite 
4 percentage of the cut-over lands of the region are 
reburned annually. After each fire the process of 
natural regeneration of the area becomes more diffi- 
cult, especially because of the decreased chances of a 
seed supply in the vicinity. 

Only when the trees have grown large enough to 
shade out the annual weeds and to make a solid 
canopy that will keep the ground moist does the fire 
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hazard diminish and begin to equal that of the old- 
growth forest. The character of the low vegetation 
that follows logging has much to do with the fire 
hazard, whether it be fireweed, bracken fern, de- 
ciduous bushes, ete. Perhaps it may be found that 
by modifying the methods of disposing of the slash- 
ings or by other treatment of the area, such as the 
grazing of livestock, the character of this vegetation 
can be modified to lessen the fire danger during this 
critical period in the inception of the new forest. 

This recital of the ecological factors that bear upon 
the reestablishment of the Douglas fir forest after 
logging and fires would be incomplete unless I pointed 
the moral of the story. It is this. Man’s industry in 
converting the forest into useful products is having a 
cataclysmic effect on land productivity. Present log- 
ging methods practically annihilate every vestige of 
the old forest and make it very difficult for a new 
one to become established. Man’s ingenuity must now 
be employed to devise ways of logging and of fire 
control that will ameliorate the inevitable destructive 
operation of timber harvesting and help a new forest 
to come back in the ashes of the old. I speak, of 
course, only of those lands which are not adapted and 
not needed for agricultural crops—lands whose high- 
est use for the present is production of forest crops. 
It is very roughly estimated that from 80 to 90 per 
cent. of the Douglas fir lands now being logged are 
of this category, and unless reforested they will lie 
idle and unproductive. 

The technique of making conditions possible for the 
natural regeneration of this aggressive pioneering spe- 
cies, Douglas fir, in this favorable climate is not diffi- 
cult or impracticable. It entails first of all seeing to 
it that there is an adequate source of seed, especially 
by organizing the cutting so that each block of cut- 
over land can reseed from adjoining timber, or by 
leaving single seed trees of low commercial value. 
Sometimes artificial planting of nursery-grown trees 
may be the cheapest and surest procedure. 

A further important step, which the preceding dis- 
cussion of ecological factors has suggested, is diserim- 
ination in the slash burning so that areas of extreme 
exposure or those that are already sprinkled with 
seed or seedlings may be spared from destructive 
burning, unless this operation is essential to safety 
from fire and really lowers the inflammability over a 
term of years. 

The exclusion of fires from areas already slash 
burned or already reproducing is essential, and here 
there are preventive measures which if assiduously 
performed will help greatly to control the fire men- 
ace. Time does not permit detailing the several oper- 
ations which could be performed to make conditions 
better and safer for reforestation. 
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The subject assigned to me was obviously limited to 
the biological aspects of forest renewal, and I have 
diseussed the reforestation problem only from that 
angle. There is another phase of this subject which 
I can not wholly pass by—the economics of refor- 
estation under private ownership. The lumber indus- 
try of the Douglas fir region is operating under ob- 
stacles of overproduction, cut-throat competition in 
distant markets, the menace of fires from the opera- 
tion itself as well as from sources beyond the control 
of the owner, and heavy carrying charges, particularly 
a system of taxation that taxes both the land and the 
value of the timber upon the land each year. In the 
face of these obstacles there is an urge to liquidate the 
capital investment; there is little interest in holding 
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the land for continuous production, and an unyill. 
ingness to spend even a small amount to leave the land 
in productive condition. The silvicultural measurg 
that would promote reforestation, the desirability of 
which are recognized by all, are not likely to he 
adopted except by the few strong and far-seeing com. 
panies until these economic obstacles are removed, 
It is the responsibility of the public to rectify the 
tax situation and eliminate the outside fire menace, as 
it is of the industry to remove the other obstacles: 
happily each year sees progress in this regard, but jt 
is slow. The transition from old forests to new is 
too often a transition from old forests to worthless, 
blackened stump land whose return to a cover of use- 
ful trees will be a slow or expensive process. 


OBITUARY 


RECENT DEATHS 


Proressor Dinter MatrTHew, chairman 
of the department of paleontology of the University 
of California, died on September 24 at the age of 
fifty-nine years. 

Dr. NatHanreL O. Howarp, pathologist of the 
Department of Agriculture, stationed at Brown Uni- 
versity and instructor in botany at the university, 


‘died on September 14 at the age of fifty years. 


Dr. Ross Hatt SKILLERN, well-known laryngologist 
and professor of laryngology in the graduate school 
of medicine of the University of Pennsylvania since 
1918, died on September 20. He was fifty-four years 
old. 

FREDERIO M. Srrovsg, assistant professor of laryn- 
gology in the graduate school of medicine of the Uni- 
versity of Pennsylvania, died on August 4 at the age 
of sixty-six years. 

BrorHer Azartas MICHAEL, dean of the engineering 
school of Manhattan College, died on September 17 
at the age of fifty-three years. 


Dr. Murrett F. De Lormg, head of the Lindsay 
Laboratories, Ine., in Brooklyn, which he founded 
twenty years ago, and professor of clinical medicine 
at the Long Island Medical College, died on Septem- 
ber 8, aged sixty-two years. 

Dr. Atonzo Rouse Kierrer, formerly professor of 
surgery and head of the department of clinics at the 


- Barnes Medical College, died on August 13 in his 
seventy-fifth year. 


Masor Genera Sir Howssz, V. C., who 
was a medical officer in the Australian army and who 
was one of Australia’s representatives at the fourth 
assembly of the League of Nations, has died at the 
age of sixty-seven years. He was a fellow of the 
Royal College of Surgery. 


Proressor H. B. Drxon, of Manchester University, 
England, regarded as one of the world’s foremost 
experts on explosives, ex-president of the British 
Chemical Society and holder of the Royal Medal of 
the Royal Society, died on September 18 at the age 
of seventy-eight years. 


MEMORIALS 

A MEMORIAL to George Westinghouse, inventor and 
founder of the various Westinghouse industria] enter- 
prises, will be dedicated in Pittsburgh on October 6, 
according to an announcement by A. L. Humphrey, 
chairman of the Westinghouse Memorial trustees. 
Leaders in industry, science and education have been 
invited to pay tribute on that day to the memory of 
the inventor of the airbrake and the steam turbine and 
the proponent of the alternating current. The cere- 
mony will include the unveiling of a bronze statue 
by Daniel Chester French. The main unit of the 
memorial rises twenty feet from a Norwegian granite 
base and includes a dominating figure of the subject, 
in the prime of life. Beside him are two figures de- 
picting a skilled workman and an engineer, typical 
of the thousands of artisans who assisted him during 
his life. Facing this group on a separate pedestal 
is a figure of an American youth studying the achieve- 
ments made. 


A MEMORIAL to Carl Ben Eielson, who lost his life 
in the Arctie regions last November while engaged in 
the work of bringing passengers and cargo by plane 
from the icebound steamer Nanuk, will be erected at 
the Alaska Agricultural School and College of Mines. 
The memorial will be a building for the Fairbanks 
school, which will house the “Colonel Carl Ben Eiel- 
son School of Aeronautical Engineering.” It is ex- 
pected that $15,000 to $25,000 will be raised at Fair- 
banks, toward which $4,000 has already been sub- 
seribed. 
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SCIENTIFIC EVENTS 


THE WHIPSNADE ZOOLOGICAL GARDEN 


Sir PereR CHALMERS MITCHELL, secretary of the 
Zoological Society, London, in an address to members 
of the Luton Rotary Club, said, according to the 
London Times, that he hoped the new Zoological Gar- 
den at Whipsnade would be open next spring. Sir 
Peter stated that 

The London zoo was becoming too small because of 
the increasing number of visitors, and because if they 
were going to keep animals in captivity they should give 
them the maximum amount of freedom and open air. 
In London they tried to keep a large number requiring 
heat and indoor accommodation, and thus they had to 
provide a large number of buildings of that kind, so that 
they came to the conclusion that they ought to have an 
extension of the grounds, which was impossible in 
London. 

Whipsnade was, in his mind, an intermediate stage, a 
link in a much bigger scheme. Personally, he believed 
it was the duty of the present generation all over the 


world to preserve the existing animals of the world so 


far as it was possible. There were three ways of doing 
that. They had the intensive way, like the zoo in Lon- 
don. The next thing was what they hoped Whipsnade 
was going to become—a place where the animals would 
be able to be shown far more in their natural conditions. 
The third stage was that there ought to be in every part 
of the Empire great open-air reserves where animals 
would be allowed to remain absolutely in their natural 
freedom. 

His image of the future of these national parks and 
reserves in Africa, India and so on was not that the 
animals should be enclosed, but that, if necessary, the 
visitors should be enclosed, that there should be covered 
ways going through these reserves where people could see 
the animals absolutely free and in their natural con- 
ditions, 

It had been said that Whipsnade was merely to be a 
_ Sort of sanitary station, to which they were to send sick 
animals from London. It was to be nothing of the kind. 
What they did think was that at Whipsnade they would 
be able to give animals much more space and freedom, 
and that there would be a larger number of animals 
breeding down there, and that they would keep in Lon- 
don only selected animals in the pink of condition. 
There would be a constant exchange between the zoo at 
Whipsnade and the zoo in London. The new zoo would 
be as free to the public as to the fellows of the society, 
and would be open on Sundays on payment, just as on 
week days, and for that reason they were laying it out 
on the scale which would hold crowds. The maximum 
comfortable capacity at the London zoo was 20,000, but 
from the way the Whipsnade zoo was laid out it should 
be able comfortably to hold 100,000, and to provide for 
that they were having five restaurants, scattered in dif- 
ferent parts of the park. Round about each of these 
Places would be land that could be used for picnics. 


In relation to the animals, they were trying to arrange 
them in a series of large paddocks, with places for the 
public along the front of the paddocks, which would be 
completely surrounded in time by trees. There would be 
open paddocks with a background of trees, behind which 
they were going to make huts, cages and dens for the 
animals. These would be entirely concealed from the 
public by trees. It would be possible, with electric 
power from Luton, to provide them with heaters, which 
could be switched on from some central point when the 
weather made it necessary. He could not tell them ex- 
actly all the animals they were going to begin with at 
Whipsnade. They had already a certain number of 
bears, some cranes, and several kinds of deer, which had 
been breeding very well. They hoped in the course of 
this winter to make provision for elephants, camels, lions, 
tigers and wolves, with a great many kinds of antelope 
and deer. They had already a small herd of bison, and 
were going to have a herd of white marked cattle, given 
by the Duke of Bedford. There would also be many 
different kinds of birds. By next Whitsuntide the zoo 
would not be anything like completely ready, but they 
hoped there would be enough to interest the public. 


THE NATIONAL ARBORETUM 


A TRacT has been selected near the Anacostia River 
above Benning Bridge on Mount Hamilton for a na- 
tional arboretum, which will be an educational and 
recreational center near the capital. The Congress 
has authorized an appropriation of $300,000 to de- 
velop the project. 

The arboretum, according to a report in the Balti- 
more Sun, will cover about 800 acres. Half of the 
needed area is already owned by the government in a 
stretch of marsh lands along the Anacostia River. 
Adjoining this are about 400 acres of wooded high- 
land known as the Mount Hamilton and Hickory Hill 
tracts. The two pieces of land afford an admirable 
diversity of physiography and soils needed for many 
types of plants. 

The chief purpose of the national arboretum will 
be to promote scientific research and diffusion of 
knowledge of plants, as well as to establish a garden 
for the permanent preservation of the authentic liv- 
ing specimens of the thousands of plants which the 
Department of Agriculture has introduced from for- 
eign countries. 

It will be a plant museum, wherein the cultivated 
plants and their wild relatives, growing together in 
the same climate, may be studied as source material 
for the breeding of the more valuable species. It will 
afford botanists an opportunity to carry on research 
which will be of great assistance to the U. S. Depart- 
ment of Agriculture in developing the strongest types 
of plants of superior qualities. Plants and trees that 
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resist certain diseases will be studied with the object 
of replacing the types which are easily infected with 
‘destructive blights. Search has been made in the 
_ Orient in the hope of finding trees sufficiently resistant 
and of the necessary size to take the place of the 
chestnut. At a saving of time and effort and at much 
less expense it is proposed to breed a disease-resisting 
chestnut from the material that exists in this country 
or which may be easily obtained. There is a similar 
need for the development of other types of pest-re- 
sistant trees and plants. 

The vicinity of Washington is said to offer one of 
the best regions in the country for growing plants and 
_ trees that belong to both warm and cold climates. 


THE FIRST TRANSCONTINENTAL FRUIT 
TRANSPORTATION LABORATORY 


THE Chicago Great Western Railroad brought into 
Chicago on September 23 the first transcontinental 
fruit transportation laboratory. The laboratory, 
which consists of a fifty-two car train of citrus fruits, 
destined for Chicago, New York and other eastern 
points, left Colton, California, at 9:30 A. M. on Sep- 
tember 16, reaching Chicago in 146 hours. The Great 
Western Railway received it from the Union Pacific at 
Council Bluffs on the following Monday. 

Riding with the train in a special car were four 
_ ventilation and temperature experts of the U. S. De- 
partment of Agriculture, C. W. Mann, W. C. Cooper, 
R. J. Asbury and J. G. Gray, and four representatives 
of the Pacific Fruit Express Company. En route they 
made continual tests and recorded the efficiency of re- 
frigeration and ventilation equipment. Accurate con- 
trol of these factors is of primary importance in the 
long-distance shipping of all perishables, and it is an- 
ticipated that the series of tests on this trip will yield 
results important to shippers of food products. 

At Council Bluffs, R. B. Croll, superintendent of 
transportation for the Great Western Railway, and 
division superintendents, S. V. Rowland and C. J. 
Kavanagh, conducted the party over their respective 
divisions. Including a re-icing stop at Oelwein, Iowa, 
this part of the journey took approximately 24 hours. 

A part of the trainload went to the Chicago market 
for Middle West consumers and the rest was delivered 
by the Great Western to the Erie for transportation 
to the East. 

The 146-hour schedule on which the laboratory train 
moved from California to Chicago is the regular 
schedule for perishable freight. Its time is exceeded 
only ‘by the fast silk trains which carry oriental silks 
from Pacific ports to the East. But, whereas silk 
moves in four to twelve car trains, using express and 
passenger equipment, perishables move in forty to 
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fifty car trains, using regular freight equipment, and 
numerous stops must be made for re-icing cars, 

Colton, California, which serves the southern part 
of the state, is one of the three principal concentration 
points from which western citrus fruits move into the 
eastern markets. The Great Western, according to 
Oscar Townsend, vice-president in charge of traffic, 
handles a large volume of this and other perishable 
freight on fast schedules, and it has a record of over 
a year’s standing of 100 per cent. on time arrivals of 
trains of perishables. 


COURSE IN THE RADIOLOGICAL DIAG- 
NOSIS OF CANCER 


More than 300 X-ray experts from all parts of the 
United States and Canada assembled at Baltimore on 
September 10 for a three-day post-graduate course 
designed to improve radiological diagnosis of cancer 
and to make known the iatest discoveries. The meet- 
ings were arranged under the auspices of the Chem- 
ical Foundation, of which Mr. Francis P. Garvan, of 
New York, is president, and the Bloodgood Cancer 
Research Fund, whose director, Dr. Joseph Colt 
Bloodgood, presided. The courses were held morning, 
afternoon and evening daily in the Belvedere Hotel. 

All sessions were confined to diagnosis and treatment 
of tumors and bone diseases and approximately ninety 
cases were studied. Dr. Joseph S. Ames, president 
of the Johns Hopkins University, and Dr. John M. 
T. Finney, professor of clinical surgery at the School 
of Medicine, were both speakers on post-graduate 
teaching in medicine. Dr. William S. Baer, professor 
of orthopedics at the Johns Hopkins University, spoke 
on the diagnosis and treatment of osteomyelitis and 
described his method of treatment with live maggots. 
Other speakers included Dr. William B. Coley, of 
Memorial Hospital, New York, and Dr. Harvey 
Smith, chief surgeon, Harrisburg, Pennsylvania, Hos- 
pital. Dr. John Shelton Horsley, of Richmond, Vir- 
ginia, discussed recurrent giant cell tumors. The new 
Radiological Research Institute’s program of activities 
was described by Dr. Edwin Ernst, president of the 
Radiological Society of North America. Dr. Hugh 
H. Young, professor of urology, the Johns Hopkins 
University, discussed the relations between bone dis- 
eases and cancer of the prostate; Dr. Henry Jaffe, 
orthopedic surgeon at the Hospital for Ruptured and 
Crippled Children, New York, spoke on experimental 
osteitis fibrosa in hyperparathyroid animals. Dr. 
Frederic J. Cotton, chief orthopedie surgeon, Boston 
City Hospital, discussed the relation of fractures and 
injuries to bone tumors. 

Foundations were laid for the establishment of 4 
correspondence course in cancer diagnosis, planned to 
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keep pathologists, physicians and surgeons, living far 
from the great centers, in touch with the experiments 
and discoveries of the surgical pathological labora- 
tory of the Johns Hopkins University, where the 
records of thousands of cancer cases are filed. The 
primary object of the course is to increase the ac- 
curacy of early diagnoses of cases which may or may 
not be eancer and thereby improve the chances of the 
patient’s recovery and avoid unnecessary amputations. 
It is also designed to develop improved methods for 
post-graduate instruction in special diagnosis of spe- 
cial diseases. Sections of tumors from the collection 
at the Johns Hopkins University will be mailed to 
students with case histories of the disease. The stu- 
dent will return them with his diagnosis, which will 
then be corrected in the light of the laboratory’s fur- 
ther experience, and returned with explanations to the 
student, who will thus have an opportunity to study 
cases which would otherwise be denied him by his geo- 
graphical location. As at present planned, the course 
would be open only to professional men and women 
who have attended clinics at the university. 

Dr. Bloodgood, who will conduct the course, will 
have the assistance of the surgical pathological lab- 
oratory’s staff, including Drs. George A. Stewart, 
L. Clarence Cohn, Charles F. Geschickter, Max Kahn, 
Murray M. Copeland, E. S. Anderson and R. L. 
Oliver; Messrs. G. T. Thompson, R. F. C. Kegel and 
R. C. Major, special students of the Garvan Research 
Fund; Dr. L. Bonelli, resident surgeon, St. Agnes’ 
Hospital; Dr. J. R. Moore, special graduate student 
in the laboratory and chief orthopedic surgeon, 
Shriners’ Hospital, Philadelphia. 

INTERNATIONAL HIGHWAY ENGINEERS’ 

TOURS 


THRE hundred invitations have been issued to offi- 
cial and other delegates to the Sixth International 
Road Congress to participate in the highway inspec- 
tion’ tours sponsored by the Highway Education 
Board, following the sessions of the congress from 
October 6 to 11. These invitations have gone to prom- 
inent highway engineers and administrative officials 
of more than sixty countries. 

The Highway Education Board, with headquarters 
at 1723 N Street, Washington, is sponsoring the tours. 
The chairman of the board is Mr. Thomas H. Mac- 
Donald, chief of the U. S. Bureau of Public Roads, 
and on the board are the following members: Dean F. 
L. Bishop, Society for the Promotion of Engineering 
Education; Wilbur J. Carr, Assistant Secretary of 
State; Roy D. Chapin, National Automobile Chamber 
of Commerce; J. Walter Drake, former Assistant Sec- 
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retary of Commerce; Pyke Johnson, National Auto- 
mobile Chamber of Commerce; Fred I. Kent, Amer- 
ican Bankers’ Association; H. H. Rice, National 
Automobile Chamber of Commerce; L. S. Rowe, Di- 
rector General, Pan American Union; W. O. Ruther- 
ford, Rubber Manufacturers Association, Inc.; F. A. 
Seiberling, Rubber Manufacturers Association, Ine. 

The tours have been arranged to afford the dele- 
gates participating an opportunity to acquire first- 
hand information on the construction, maintenance 
and use of all types of modern highways in the United 
States. In so far as time permits agricultural and 
industrial activity along the routes of the tours will be 
studied, with particular reference to the relationship 
to highway transportation. The delegates invited to 
participate will be divided into groups of the same 
size for each tour. 

The first tour will be devoted to a study of high- 
type, heavy traffic roads in densely populated indus- 
trial areas, including metropolitan area developments. 
The second will include a thorough study of all types 
of roads, principally in agricultural areas and in tem- 
perate and semi-tropical zones. Special attention will 
be given to the utilization of low-cost roads in the 
semi-tropical part of the country. The third will be 
devoted to all types of roads under varying topo- 
graphical and climatic conditions, with particular 
reference to winter conditions of frost and snow and 
low-cost roads in northern latitudes. 

Among the national groups cooperating with the 
board are the American Association of State High- 
way Officials, the American Automobile Association, 
the American Petroleum Institute, the American Road 
Builders’ Association, the U. S. Chamber of Com- 
merce, Motor and Equipment Association, the Rubber 
Association of America and the National Automobile 
Chamber of Commerce. 

State highway departments are laying out and 
marking tour routes, staging special construction and 
maintenance exhibits and otherwise cooperating fully 
to make the tour a thorough survey of American high- 
ways and highway transport. Chambers of commerce 
and other local groups will entertain the delegates en 
tour, and railroad and bus lines are cooperating with 
arrangements for the transportation of delegates. 

The Departments of State, Agriculture and Com- 
merce and the Pan American Union are cooperating 
with the Highway Education Board. It is anticipated 
that many of the experts of the commodity divisions 
of the Department of Commerce, as well as officials 
of the Departments of State and Agriculture and sev- 
eral American consuls and commercial attachés at im- 
portant points throughout the world who are visiting 
the United States will accompany the party. 
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SCIENTIFIC NOTES AND NEWS 


Dr. Heser D. Curtis, director of the Allegheny 
Observatory, has been appointed director of the new 
observatory and head of the department of astronomy 


of the University of Michigan, and will assume his 


new duties on October 15. Dr. Frank C. Jordan, who 
has been a member of the staff of the Allegheny Ob- 
servatory since 1908, first as astronomer and later as 
assistant director, has been appointed director of the 
Allegheny Observatory, and Dr. Keivin Burns has 
been appointed assistant director. 


Dr. Henry Farrrretp president of the 
American Museum of Natural History, has been 
awarded the Daniel Giraud Elliot Medal for 1929 by 
the National Academy of Sciences for his monograph 
on Titanotheres. 


By vote of the Grasselli Medal Committee of the 
American Section of the Society of Chemical Industry 
the Grasselli Medal for 1930 will be awarded to Per 
K. Frolich for his work on synthesis under high pres- 
sure. The presentation of the medal will be made at 
a joint meeting of the Chemical Societies in New York 
on November 7. At that time Professor W. K. Lewis 
will speak on the accomplishments of the medalist. 
Due to alterations being made at The Chemists’ Club 
it is planned to hold the meeting at Columbia Uni- 
versity. 


Honorary degrees will be conferred by the Univer- 
sity of Pennsylvania on eight prominent medical men 
on October 10, in connection with the one hundred 
and sixty-fifth anniversary of the founding of the 
school of medicine of the university. Dr. William H. 
Welch, of the Johns Hopkins University, will receive 
the degree of doctor of literature. Surgeon General 
Hugh 8S. Cumming, of the United States Public Health 
Service; Dr. J. Ramsay Hunt, of Columbia Univer- 
sity; Dr. Alonzo E. Taylor, of Stanford University, 
and Professor A. V. Hill, University College, London, 
will reeeive the degree of doctor of science. Sir Wal- 
ter Fletcher, seeretary of the Research Council of 
Great Britain; Dr. William Gerry Morgan, president 
of the American Medical Association, and Dr. Alfred 
Stengel, of the University of Pennsylvania, will re- 
ceive the degree of doctor of laws. 


Proressor Tomson, director of the Thom- 
son Research Laboratory of the General Electric Com- 
pany, was given on September 27 a dinner by business 
and professional organizations represented in the 
Allied Service Council of Greater Lynn. The prin- 
cipal address was made by Dr. Karl T. Compton, 
president of the Massachusetts Institute of Tech- 


nology. 


Upon the advice of his physicians President James 
Rowland Angell, of Yale University, who underwent 
a serious operation during the summer, will not re. 
sume his active work at Yale University until aboyt 
the tenth of October. President Angell was able to 
leave the hospital late in August and has been making 
a satisfactory convalescence. He will resume his fy]] 
regular duties when he returns to Yale in October. 


APPOINTMENTS to the faculty of Columbia Univer. 
sity have been announced as follows: Professor 
Joseph W. Barker, formerly head of the department 
of engineering at Lehigh University, succeeds Dr, 
George B. Pegram as dean of the school of engineer- 
ing; Professor Frank Lewis Eidmann, of Princeton 
University, becomes professor of mechanical engineer- 
ing, and Professor George B. Karelitz, of the West- 
inghouse Electric and Manufacturing Company, 
becomes associate professor; Dr. Karl M. Dallenbach, 
of Cornell University, becomes visiting professor of 
psychology; Dr. Franz Schrader, of Bryn Mawr Col- 
lege, becomes professor of zoology, and Dr. Elmer 
Drew Merrill, present director of the New York 
Botanical Garden, becomes professor of botany. Dr. 
Crawford F. Failey, of the Johns Hopkins Univer- 
sity, and Walter F. Sperry, of New York, have been 
appointed assistant professors in biological chemistry; 
Professor Rustin MeIntosh, of the Johns Hopkins 
Hospital, will be professor in diseases of children; 
Dr. George W. Bachman, of the School of Tropical 
Medicine, San Juan, Porto Rico, becomes associate 
professor in parasitology; Dr. Samuel T. Orton, of 
the University of Iowa, has been named professor in 
neurology and neuropathology; Bert George Ander- 
son and Bror Eric Dahlgren will be associate pro- 
fessors of dentistry. 


Art Harvard University Karl Menger, associate pro- 
fessor of mathematics at the University of Vienna, 
and Jan Arnoldus Schouten, professor in the Tech- 
nische Hoogeschool of Delft, are visiting professors 
of mathematics; Oliver D. Kellogg has been made 
professor of mathematics; Alfred C. Redfield is pro- 
fessor of physiology; Shields Warren is instructor in 
pathology; Constantin P. Yaglou is assistant pro- 
fessor of ventilation and illumination; Earl C. Cum- 
mings is assistant professor of roentgenology; Tru- 
man L. Kelley, formerly of Stanford University, has 
become professor of education and psychology. 


Dr. Howarp J. SHavcHnessy, an instructor in the 
University of Chicago, in charge of research investi- 
gation on infantile paralysis, has been appointed chief 
of diagnostic and research laboratories of the state 
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department of public health of Illinois, to succeed Dr. 
Thomas G. Hull. 

Proressor JoHN C. SLATER, associate professor of 
physics at Harvard University, has become head of 
the department of physics at the Massachusetts Insti- 
tute of Technology. 

Proressor 8. C. Houuister has been appointed to 
head the structural engineering department of the 
school of civil engineering of Purdue University. 
Professor Hollister sueceeds Professor E. L. Eriksen, 
who was recently appointed to the chair of engineer- 
ing mechanics at the University of Michigan. 


Dr. Rotuanp J. Marin, formerly of the department 
of animal biology of the University of Oregon, has 
become associate in physiology and pharmacology at 
the Medical College of Virginia. 


Dr. H. D. Squires has resigned his position as in- 
structor in the department of geology of Ohio State 
University, to accept a position as assistant professor 
at the School of Mines of Oregon State Agricultural 


College. 


NarHan C. CuarkK, formerly connected with the 
Telephone Laboratories, Inc., of San Francisco, and 
special technical adviser for the U. S. Forest Service, 
has been appointed instructor in electrical engineering 
in the college of engineering of the University of 
Southern California. 


Frank E, CHapmMAn, director of Mount Sinai Hos- 
pital since 1915, has been appointed to succeed Dr. 
Karl H. Van Norman as director of the Western 
Reserve University hospital group, which includes 
Lakeside, Babies and Maternity Hospitals. 


R. C. Wiis has been appointed chief chemist in 
charge of the division of chemistry and physics, geo- 
logic braneh, U. S. Geological Survey, and George 
Steiger, former chief, will return to studies in chem- 
ical and spectroseopie analysis. 


Dr. Raupo B. Kennarp, until recently head of the 
department of physies at Robert College, Constanti- 
nople, has been appointed research associate at the 
U. 8S. Bureau of Standards, where he will work on 


problems involved in the transfer of heat by con- 
vection. 


Proressor Maney CHAMPLIN, senior professor of 
field husbandry, University of Saskatchewan, Saska- 
toon, left recently for Berkeley, California, where he 


will spend a year in special work at the University 
of California. 


Dr. Percy T. Warsow has responded to the plea of 
Chinese authorities to return to China to fight an 
outbreak of the bubonic plague. He will leave in 
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about three weeks for Shensi and Shansi Provinces 
of Northern China. 


Baron Cuuzasuro Suis, director of the Japanese 
Aeronautical Research Laboratory, vice-president of 
the World Engineering Congress in Tokio and mem- 
ber of the House of Peers, was greeted by his Amer- 
ican and Canadian friends upon his return from at- 
tendance at the World Power Conference in Berlin. 
He was met at Quebec by two Canadian engineers who 
accompanied him to New York. He was the guest 
of honor there at a dinner at the Lotus Club, Sep- 
tember 22, given by Mr. Tijima, and a luncheon at the 
Engineers Club given by the Engineering Societies 
the next day. He left that afternoon for a brief visit 
to Washington and to Langley Field and expected to 
sail for Japan from Vancouver on October 2. 


Dr. Franz Knoop, professor of physiological chem- 
istry and director of the institute for physiological 
chemistry, University of Tiibingen, will give two lee- 
tures on “Intermediary Metabolism” under the Ed- 
ward K. Dunham Lectureship for the promotion of 
the medical sciences at Harvard Medical School on 
October 15 and 17 at 5 P. M. 


Dr. Hans Zinsser will deliver the Carpenter Lec- 
ture before the New York Academy of Medicine on 
October 29. His subject will be “Immunity, General 
and Loeal.” 


Dr. A. V. Hit, Foulerton professor of the Royal 
Society, will give the Eldridge R. Johnson Founda- 
tion Lectures at the University of Pennsylvania for 
1930. The series will include four lectures on “Ad- 
ventures in Biophysics” on the following dates: Octo- 
ber 13, “Some Adventures with Vapor Pressure”; 
October 14, “The State of Water in Tissues”; October 
15, “The Conception of the Steady State”; October 
16, “Certainties and Uncertainties in Muscle.” These 
lectures will follow the celebration of medical prog- 
ress at the university in connection with which Pro- 
fessor Hill will give an address on “The Physical Rea- 
sonableness of Life.” | 


OrrictaL delegates from the nations of North and 
South America and representatives of a number of 
private organizations took part at the Pan American 
Union of the first Inter-American Conference on Agri- 
culture, Forestry and Animal Industry which was 
held from September 8 to 20 in Washington. The 
conference was arranged to define the outstanding 
problems in each country which may be solved by in- 
ter-American cooperation; to discuss policies and 
methods to be followed in the cooperative solution of 
these problems, and to consider the establishment and 


location of research stations or laboratories. The del- 
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egates were received by President Hoover. Henry 
L. Stimson, Secretary of State; Arthur M. Hyde, 
Secretary of Agriculture; Robert P. Lamont, Secre- 
tary of Commerce, and Dr. George K. Burgess, chief 
of the Bureau of Standards, were on the program 
of addresses. 


EiGguT university and college presidents are among 
the large number of leaders in agricultural education 
and research who already have accepted invitations to 
attend the fiftieth anniversary celebration of the New 
Jersey Agricultural Experiment Station on October 8 
and 9. They are Livingston Farrand, Cornell Uni- 
versity; Bradford Knapp, Alabama Polytechnic In- 
stitute; Raymond A. Pearson, University of Mary- 
land; R. W. Thatcher, Massachusetts Agricultural 
College; E. C. Brooks, North Carolina State College 
of Agriculture; F. D. Bluford, Agricultural and Tech- 
nical College of N. C.; W. J. Hale, Tennessee Agri- 
cultural and Industrial State Teachers College, and 
Julian A. Burruss, Virginia Polytechnic Institute. 
In addition sixteen state agricultural colleges and ex- 


periment stations already have indicated that they 


will send delegates. Administrative officers from the 
United States Department of Agriculture who have 
sent acceptances include M. S. Eisenhower, director 
of information: Dr. J. R. Mohler, chief, Bureau of 
Animal Industry; Dr. Henry C. Knight, chief, Bu- 
reau of Chemistry and Soils; Dr. J. W. T. Duvel, 
chief, grain futures administration; Dr. Nils A. Olsen, 
chief, Bureau of Agricultural Economics, and Dr. O. 
E. Reed, chief, Bureau of Dairy Industry. 


Accorpine to the Journal of the American Medical 
Association the American College of Surgeons will 
hold its twentieth annual clinical congress in Phila- 
delphia, October 13-17, at the Bellevue-Stratford 


Hotel. Demonstrations are to be given among others 


by Drs. John B. Deaver, Robert Shoemaker ITI, John 
Chalmers Da Costa, Thomas C. Stellwagen, P. Brooke 
Bland and Chevalier Jackson, all of Philadelphia. 
The address of the retiring president will be given 
by Major-General Merritte W. Ireland, Washington, 
D. C., and the address of the new president by Dr. 
C. Jeff Miller, New Orleans. The John B. Murphy 
oration in surgery will be given by Professor George 
Grey Turner, Neweastle-on-Tyne, England. Among 
the foreign guests will be Dr. William Ernest Miles, 
London, who will talk on “Cancer of the Rectum”; 
Professor Otfried Foerster, University of Breslau, 
Germany, surgical treatment of neurogenic contrac- 
tures, and Professor Emile de Grosz, Budapest, Hun- 
gary, ophthalmologic surgery. 

APPROPRIATIONS amounting to $6,500,000 for the 
enlargement of the U. S. National Museum were 
authorized by Congress at the session recently ter- 
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minated. According to The Museum News, prelinj. 
nary plans call for the extension of the present build. 
ing on the east and west ends by the erection of aq. 
ditional courts. With these additions the building 
would extend from Ninth to Twelfth Streets ang 
would contain approximately double the present floor 
space. The plan would duplicate the arrangement 
of the present building in that the ground floor ang 
the fourth floor of each of the extensions would be 
given up to laboratories and study collections and 
the two intermediate floors to public exhibition halls, 
It is expected that work on the erection of the addi- 
tions will be undertaken during the fiscal year begin. 
ning July 1, 1931. 


Facimuities for scientific research will be afforded 
astronomers of all nations by an observatory on the 
Jungfraujoch, Switzerland, at an altitude of 11,385 
feet, which will open in the spring of 1931. Contri- 
butions from one of the Rockefeller Foundations, New 
York, the Swiss Natural Science Society, the Kaiser 
Wilhelm Society of Berlin, the University of Paris, 
the Royal Society of London and the University of 
Vienna made possible the creation of an international 
foundation to organize and control the observatory. 


THE government of Spain announced on September 
18 that a building donated by the Rockefeller Foun- 
dation for an institute of physical and chemical re- 
search has been completed at Madrid. The Rocke- 
feller Foundation donated $400,000 for the purpose. 
The Spanish government will support the institution. 


THE new college building of the Woman’s Medical 
College of Pennsylvania was formerly opened on 
Wednesday afternoon, September 24. Dr. Donald 
Guthrie, fellow of the Surgical Research Society and 
member of the International Surgical Association, 
made an address on “The Modern Medical Graduate 
—Ambassador of Health.” Addresses were made by 
Mrs. James Starr, president of the college, and Dr. 
Martha Tracy, dean. The building was built at an 
expenditure of $1,000,000. 


THE $1,500,000 building of the Temple University 
School of Medicine was opened for the use of stu- 
dents when the autumn term began on September 24. 
It will not be formally dedicated until October 15, 
when Dr. William J. Mayo, chief of staff of the 
famous Mayo clinie at Rochester, Minnesota, will be 
the principal speaker. 


THE new Conference Hall added to the Science Mu- 
seum, South Kensington, England, is now almost com- 
pleted, and the Office of Works hopes to hand it over 
in about a month’s time for the inauguration of scien- 
tific lectures this winter. Unlike most of the public 
museums, the Science Museum has for some years pro- 
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moted public lectures in a small demonstration room 
in preference to lectures in the galleries by peripatetic 

‘des. Lectures in the galleries are considered to be 
made largely unnecessary by the fullness of labelling 
devoted to exhibits, and the sedentary lectures are 
found to attract roughly three times as many listeners 
as the tours still made by staff lecturers. 


Proressor WiLL1AM H. Hosss, director of the Uni- 
versity of Michigan Greenland Expeditions, has re- 
ceived radiograms which report that the two parties 
comprising the fourth expedition have each reached 
their respective stations in Greenland and have begun 
regular aerological observations. The northern party, 
under William S. Carlson, reached Upernivik in lati- 
tude 73° 45” on August 21 and was setting up its 
base on the east side of an island (Angpilagtok), only 
fourteen miles outside the margin of the inland-ice 
and about the same distance northeastward from 
Upernivik. The southern party, under Evans S. 
Schmeling, reached Ivigtut in latitude 51° on August 
27 and was ready to start regular aerological observa- 
tions at that settlement on September 1. 


WE learn from the New York Times that three mem- 
bers of the party under J. M. Scott which set out to 
establish a meteorological station on the highest part 
of the ice cap between their base and the west coast of 
Greenland returned recently after a very successful 
journey. The party consisted of Scott, John Rymill, 
Bingham, Quintin Riley and Martin Lindsay. Riley 
and Lindsay were left at the newly established sta- 
tion and will remain there two months. They will 
then be relieved by two more men. Scott was the 
only one of the party who had ever sledged or used 
dogs, yet taking very heavy loads to establish the 
station the party averaged eleven to twelve miles daily 
going in and thirty-eight miles daily coming out. 


At a recent meeting in Simla of the Governing 
Body of the Imperial Council of Agricultural Re- 
search, which was established under the scheme of 
the Royal Commission on Indian Agriculture, the 
council voted grants for improving sugar cultivation 
in the sugar belt running under the mountains from 
the Central Punjab to Bengal. Improved canes, in- 
troduced as the result of the development of special 
varieties, increase by 15 per cent. the yield of sugar 
from the cane crushed, and, with improved methods of 
cultivation, give the cultivator an increase of over 300 
per cent. in the yield per acre. The council has also 
begun a scheme for the amalgamation and reorganiza- 
tion of rice research in the six Provinces of Burma, 
Bihar, Bengal, Assam, Central Provinces and Madras, 
which contain 75 per cent. of the 80,000,000 acres 
under rice and yield 33,000,000 tons of rice in a good 
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year. Among other activities the council is establish- 
ing scientific committees to study the development of 
Indian oil seed crushing and the utilization of mechan- 
ical cultivation. In view of the heavy expenditure, 
totaling 10 lakhs of rupees (£75,000), on which the 
Punjab and the United Provinces were compelled to 
embark between February and May of this year, for 
the destruction of locusts, the council made a grant 
for an entomological investigation of the locust prob- 
lem. It endorsed an arrangement by whieh two re- 
search workers of the University of Caleutta should 
devote themselves to research into the colloid chem- 
istry of soil and the statistical interpretation of agri- 
cultural experiments. 


AccorDING to press reports plans have been made 
by the State of Vermont and the University of Ver- 
mont to make a bird and game sanctuary and a 
reservation for scientific nature study out of Easi- 
woods Park, on the southeast border of Burlington, 
which the university recently acquired from the Hatch 
estate. The work of Edward Hatch’s seagull sanc- 
tuary on the Four Brother Islands named for the 
four brothers in the Hatch family will not be inter- 
rupted by this transfer of the Eastwoods property. 
Edward P. Hatch established the sanctuary for sea- 
gulls many years ago and it still is maintained by his 
son, Edward Hatch, of Willsboro Point, N. Y. Some 
time ago it was announced that the Hatch estate de- 
sired to sell Eastwoods, containing approximately 
ninety-two acres of land, the greater part of it 
heavily wooded with primeval towering pines and 
hemlocks. Fearing that the property would fall into 
the hands of lumbermen who would strip it of trees, 
nature lovers started a movement to save it for 
posterity. A group of about twenty-five patrons of 
the out-of-deor arts cooperated financially with the 
University of Vermont in the acquisition of the 
property, in order that it might be maintained as an 
out-door laboratory for college students and others 
interested in forestry, zoology, botany and kindred 
sciences. President Guy W. Bailey has appointed 
Professor H. F. Perkins, head of the department of 
zoology, supervisor of the new property. He will be 
assisted by Professor W. R. Adams, Jr., who will have 
charge of the forestry program. The winding roads 
will remain in their present condition and the public 
will be weleome to hike or to ride horseback on the 
trails, or to visit the woods. 


THE preservation of natural beauty in England by 
the transfer of large parks, at present owned pri- 
vately, to public ownership is advocated by S. K. Rat- 
cliffe in a report to the Royal Society of Arts. The 
expansion of cities, and the changing system of land 
ownership, which is reducing the amount of land held 
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by single individuals, is increasing the need for a na- 
tional park policy if any large stretches of country 
are to be preserved for the future in their present 


[Vou. LXXITI, No. 


state. The American national parks were cited a; 
models, but Mr. Ratcliffe proposed that the nationa] 
parks in England should be barred to motor cars, 


DISCUSSION 


HISTORY OF SCIENCE SOURCE MATERIAL 
IN COLLEGE LIBRARIES 

During the past few years there has been growing 
in this country an appreciation of the value of the 
study of the historie steps whereby the physical 
sciences have reached their present status. English 
and European writers recognized the importance of 
this field of study at a far earlier time. School his- 
tories are giving more space to this side of human 
development and less to military campaigns than 
formerly. Science teachers have discovered the 
pedagogic worth of the historic method of instruction. 
Productive scientists cf the highest class have almost 
invariably found it worth while to familiarize them- 
selves with the beginnings of their particular fields 
of investigation. At the same time, American writers 
and teachers have found source material dealing with 
the history of science in its several branches rather 
difficult to obtain. The purpose of the present short 
paper is to suggest one means which possibly may 
serve to alleviate this condition. 

Almost every college library contains a few rather 
rare books that might be of inestimable value to any 
one tracing the historical development of the par- 
ticular science with which they deal. Unfortunately, 
their existence in this country is practically unknown. 
For example, an American scholar while in London 
was told by a prominent book dealer that it was 
doubtful if a certain work on early surgery could be 
obtained at any price. After returning home, this 
American told one of his colleagues, a professor of 
biology, of his search, and was informed that the 
library of the college with which they both were con- 
nected possessed a copy of the first edition of the 
desired book. There is little reason for thinking that 
a similar ease might not occur in any college com- 
munity. 

There are several methods whereby rare books may 
become more widely serviceable than at present. A 
first suggestion is that seience teachers everywhere 
glance over the bookshelves in their local libraries 
and list any rare and unusual books that might be 
even remotely useful to any one studying the rise of 
the modern sciences. Such lists might be grouped 
centrally by some agency such as the state academy 
of science, and copies of these also deposited in some 
suitable national repository. “If such lists could be 
made fairly complete they would enable many scholars 


to locate much-needed source material, and they might 
conceivably find it near enough at home to be able 
to consult it without any great inconvenience. 

Another method that might prove equally efficient 
if carried out thoroughly would be one in which the 
initial steps in a nation-wide canvass would be made 
by a committee to draw up and eireulate lists of 
desired works. This method would not discover the 
unusual book or manuscript. Probably a combination 
of both the above schemes would prove most satis- 
factory. 

In following either of these procedures it should be 
remembered that only in recent years have the various 
branches of science become sharply differentiated. 
The present artificial dividing lines may be necessary 
because of the enormous content of each branch. In 
spite of these distinctions, it is a matter of common 
knowledge that the so-called sciences are but parts 
of one all-embracing study of the world of which we 
are a part. As one goes back through even a few 
centuries he finds that specialization as we know it is 
less and less necessary, and the outstanding man of 
science is found to be a man of universal knowledge. 
His experiments and his writings may be contributory 
in the study of a number of widely divergent branches 
of the science of the present day. For these reasons, 
a bibliography for serious use in the study of the 
history of physical science should inelude the books, 
pamphlets and manuscripts that may throw any light 
whatever on the development of science in any of its 
divisions. 

The suggestions made above really involve the car- 
rying out of an extensive program. The details could 
be worked out by a suitable committee. However, 
there are other benefits to be derived than those men- 
tioned. The first to profit by such a survey will be 
those making the local search. It is well known that 
a full appreciation of the science of the present 
depends upon a knowledge of the work and workers 
of the past. One of the common meeting grounds 
for the various divisions of science is in a study of 
their historical development. For this reason, every 
science teacher should make the maximum use of all 
local material of this kind. By so doing in his classes 
he can lay the surest foundations for technical train- 
ing, and he can impart to his pupils much of real 
cultural value by enabling them to see what type of 
contributions to civilization are of lasting worth. 
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These arguments might be expanded indefinitely, 
but the purpose of the present paper is to call atten- 
tion to a great opportunity in the hope that many 
other writers will offer suggestions out of which the 
real solution will come. Until the time when some 
eapable organization can take charge of the work, 
correspondence through the scientific journals might 
accomplish much, or the present writer will welcome 
private correspondence which he will undertake to 
arrange and turn over to whatever organization may 


prove suitable. 
E. H. JoHnson 


KENYON COLLEGE 


ARE BATHOLITES UP-BULGES OF SIAL? 


Tue able report to the National Research Council 
by F. F. Grout and a discussion in Washington 
recently have revived in my mind a question that has 
been there a long time. Are the granite batholiths 
up-bulges of the sial layer some ten kilometers thick 
of which the earthquake waves have informed us, or 
are they intrusions of more modest dimensions—phac- 
olites, perhaps, such as are suggested by the work 
of Balk and Buddington' in the Adirondacks? Does 
the coarseness of their grain throw any light? 

In the theory of the coarseness of grain as affected 
by the rate of diffusion (of heat or mineralizers) 
which I developed in 1894-1896? which is abstracted 
in Fairbanks’ recent book® I found that there should 
theoretically be a central belt of uniform cooling and 
grain, in which the size of grain did not vary with 
the distance from the margin. For the grain I ob- 
tained a formula: 


k 
E- 
maVu 


That is, the average linear dimension of the grains 
(E) inereases proportionally to the “power of erys- 
tallization,” which depends on the composition, ete. 
(k), and to the linear scale of the phenomena, ¢.g., the 
thickness of an intrusive sheet and its contact zone 
(c), but decreases with the square root of the diffu- 
Sivity (a?) and the difference between the conditions 
(temperature) at which crystallization takes place and 
those of the country rock (u). The initial conditions 
of the magma are not a factor! They may be much 
hotter. 

In small aplite dikes the grain is fine because (c) 
is small. But in the pegmatites we may find extremely 
coarse grain which I take to be because (u) is small. 

1 New York State Museum Bull. 281, 1929. 


* Bull. Geol. Soc. Am., 8: 403, etc., 1897, also 14: 
394-5, 


Investigation of Ores,’’ Chapter VI, 
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That is, the country rock is hot and the magma is full 
of mineralizing juice so that the crystallization tem- 
perature is low. 

But so far as my experience goes, and that of such 
friends as Larsen and Laforge, in a normal even 
grained hypidiomorphiec batholite of granite there is 
a rather narrow range of grain, say from 0.2 em to 
2 em, usually about 0.8 em. From the character of 
the quartz we know that (u) is less than 825° C. and 
probably is about 400° or possibly may get down to 
200°. Its square root is then 20. The square root 
of the diffusivity is about 0.07. From certain cases 
where the size of the granite dike or boss may be 
inferred I judge thai is something like antilog —-5 = 1, 
which is quite a range to be sure, but puts limits to 
(c). Fora normal anchieutectic granite (using Vogt’s 
term) k can not vary enormously except with the 
mineralizing water present, an increase of which will 
tend to lower (u) and also the viscosity, in other 
words increase (k). Thus the limit in the coarseness 
of their grain (hypidiomorphic and not protoclastic) 
would seem to put a definite limit to the depth and 
size of granite batholiths. I should like te have eol- 
leagues test the matter. The larger the granite batho- 
liths are the greater the (c). The deeper they are 
the greater the country rock temperature and so the 
less the (u). In both cases the greater would be the 
grain. It looks as though the granites we see could 
hardly be direct up-bulges of a erystallized ten kilo- 
meter layer, as Van Hise used to urge and I would 
rather like to believe. 

I will quote from a letter just received from Pro- 
fessor A. Holmes: 


My experience in Mozambique and knowledge of other 
areas like Finland by their literature suggest to me that 
batholiths can not be very deep, because no sign of them 
is to be found in the levels of the crust deeply denuded 
by long exposure and uplift. The rocks there are all 
gneisses veined through and through with thin granitic 
veins. 


ALFRED C. LANE 


ANOTHER CAPTURE ON THE NEW JERSEY 
COAST OF THE BASKING SHARK, 
CETORHINUS MAXIMUS 

Axsout 2 A. M., June 5, 1930, two fishermen (Carl 
Holgerson and Edwin Gustafson, of Monmouth 
Beach), in fishing their gill net about 15 miles south 
by east of Long Branch, found a large shark tangled 
up in it. The shark had so many fathoms of net 
rolled around’it that there seemed nothing to do but 
tow it to shore and there after daylight salvage what 
they could of the net. After two hours’ work they 
succeeded in getting a double half hitch of three- 
quarter-inch rope around the snout of the shark, and 
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from this they then ran two lines to the stern of 
their 23-foot Seabright skiff. With the big shark 
thus held fast, they towed it head-on to shore. But 
so heavy was the fish (estimated to weigh 1,800 to 
2,000 pounds) and so violent were its struggles that 
it took their 16-horse-power gasoline engine two and 
one half hours to cover the distance. The great fish 
lived about an hour and three quarters after being 
dragged out on the beach. 

Seeing that their catch was an unusually large 


Shark (14 feet, 3 inches long between perpendiculars) 


of a kind unknown to them, they determined to exhibit 
it in order to recoup some of the loss of their net. 
Eviseerating the fish (a female) they filled the interior 
with “dry ice” and put it in a tent where it was seen 
by hundreds of people. Among the visitors was Mr. 
Morris Ranger, of New York City, who on Saturday 
afternoon (June 7) and again on Sunday telephoned 


the museum. The administrative and scientific staffs 


were away, but Mr. Ranger finally got in touch with 
Dr. W. K. Gregory, curator of fishes, at his home, and 
so accurately described the shark that it was apparent 
that it was a specimen of the basking shark. 

On Monday, June 9, I went down to Long Branch 
and through the kindness of Mr. Ranger was taken 


‘to see the fish in a room in the freezer of the Mon- 


mouth Beach Fish Company where I found it frozen 
as solid as a log. It was a fine specimen in perfect 
condition save that the viscera including the repro- 
ductive organs were gone. This was very unfor- 
tunate, since thereby the chance was lost of getting 
at least some idea of the method of reproduction. 
The liver is said to have been very large, weighing 
about 135 pounds. The fish was then purchased from 
its eaptors and through the courtesy of Manager W. 
F. Carhart was held in the freezer until it could be 
sent to the museum. 

About noon two days later (one week after its 


capture) the still frozen fish was delivered by truck 


at the museum. Being stiff as a log, the great shark 
held its shape and was much easier to handle than 
when thawed out the next morning. At this later 
time, however, we could manipulate the head and 
jaws better, and it was now possible to stuff the 
abdomen with excelsior and sew it up to make a cast 
and then to skin it. From the fish we got a color 
sketch, a number of excellent photographs (especially 
of the snout and mouth parts), a full set of measure- 
ments, the skin for mounting and the head with 
skull, jaws, gill apparatus and shoulder girdle intact 
together with the fins and vertebrae preserved in 
pickle. These will furnish material for a careful 
anatomical study of the hard parts—those attached 
to the skull being in situ. 
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Some measurements of this huge shark will be of 
interest. It was a female, 14 ft. 3 in. between per. 
pendiculars. The girth at the angle of the jaws was 
5 ft. 5.5 in., at the front edge of the pectoral the 
same, at the front edge of the first dorsal 5 ft. 2 in, 
around the “small” of the tail 1 ft. 10.75 in. The 
length of the first gill slit from top to bottom was 
3 ft. 7 in. The first dorsal fin was 1 ft. 5 in. high, 
The vertical depth of the caudal measured 3 ft. 9 in, 
Width over head between eyes 1 ft. 4.5 in. Distance 
around curve of lower jaw 2 ft. 6 in. Vertical gape, 
jaws widely distended, 1 ft. 1 in. The estimated 
weight of the fish varied from 1,800 to 2,000 lbs. 

When the skin of our fish has been mounted on a 
manikin modeled from the plaster cast and this 
checked by our measurements and photographs made 
of the fish in perfect condition, we will have in our 
Hall of Fishes in the museum an adequate represen- 
tation of this great fish, A photograph of this 
together with the other pictures of the fish will then 
be used to illustrate an article on the natural history 
of the basking shark. 


Historica, Account or Cetorhinus ON THE NEW 
JERSEY COAST 


The earliest record of the occurrence of the basking 
shark in these waters dates back to 1822. In that 
year Lesueur! described a male specimen captured in 
the autumn of 1821 near Brown’s Point, Raritan Bay. 
Although the skin had been mutilated by harpoons 
and bullets in the process of capture, and was further 
damaged in detaching it from the body, it was ex- 
hibited by the fishermen under the name of “Leviathan 
or Wonderful Sea Serpent” in order to get money to 
replace their net. The poorly mounted fish is thus 
deseribed by Lesueur: 


It was, however, at length, extended upon a frame, 
which imitated the form of the animal, though the atti- 
tude is forced, the branchial openings too widely ex- 
tended, the head too much elevated, and the mouth s0 
much expanded as to admit a man in a sitting posture. 
Notwithstanding these inaccuracies however, much credit 
is due to the individual who prepared tais skin, as it 
presents a good idea of the form and magnitude of this 
elephant shark. 


- However, from this mount, if such it may be called, 
Lesueur wrote a very accurate description and his 
illustration is one of the best known to me. His 
figures for the size of this first New Jersey specimen 
are: “Total length, when recent 32 feet 10 inches, 


A. Lesueur, ‘‘ Description of a Squalus, of Very 
Large Size, which was Taken on the Coast of New Jer- 
sey,’? Journ. Academy Natural Sciences Philadelphia, 
2 (pt. 2): 343-352, plate, 1822. 
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circumference 18 feet—of the dried skin 22 feet, and 
9 feet 7 inches and 4 lines in circumference.” The 
figures of our specimen have been set out above. 
Those for the girth are only approximate since the 
fish had been eviscerated. 

The next known reference to Cetorhinus in New 
Jersey waters is a very indefinite one by Charles C. 


Abbott.2 He says: 


Cetorhinus maximus, Basking Shark. Occasionally in 
August and September, a specimen of this species is 
seen, but they are seldom captured. They are a north- 
ern species that are seen on our coast only as stragglers. 


Fowler in his extensive work*® on New Jersey fishes 
says: “This very rare giant shark, which is appar- 
ently unknown to most fishermen, does not seem to 
have been noted since Lesueur’s time, early in the 
last century.” Sixteen years later, however, Fowler 
records* the capture of a 17-foot specimen on April 
26 about 65 miles off Atlantic City. It was taken in a 
purse seine which was almost destroyed by its strug- 
gles. Still later® the same author writes: “Several 
other records on the same coast [New Jersey] were 
from specimens in pounds [nets] at Beach Haven 
and Seaside Park.” In a letter, Fowler says that he 
has no reeords later than those noted above. 

Since the above was written, Mr. A. R. Samson, of 
this city, has kindly reported the capture of a speci- 
men of the basking shark, near Bay Head, New Jer- 
sey, on July 28, 1930. Its length was estimated at 
from 10 to 12 feet, and its weight at about 1,300 
pounds. It was taken in a net and the fishermen re- 
port that it offered little or no resistance. I have 
been unable to ascertain its sex. It is being held in 
the freezer of the Bay Head Fisheries Company for 
exhibit at the New Jersey State Fair at Trenton. 
Photographs of this fish positively identify it as 
Cetorhinus maximus. The New York newspapers re- 
port the capture of another great shark (17 feet long) 
off Long Branch on August 7. This is presumably 
another basking shark, but in the absence of photo- 
graphs one can not be sure. 


Cetorhinus on OTHER Parts OF OUR ATLANTIC COAST 


Jordan and Evermann in their “Fishes of North 
and Middle America’® say of the basking shark, 


2C. C. Abbott, ‘‘ Fishes,’’ in his ‘‘ Catalogue of Verte- 
brate Animals of New Jersey’’; Appendix E to ‘‘Geol- 
a New Jersey,’’ by George G. Cook, p. 828, Newark, 


8’ Henry W. Fowler, ‘‘The Fishes of New Jersey,’’ 
Annual Report New Jersey State Museum, 1905, pp. 
57-59, fig., Trenton, 1906. 

*H. W. Fowler, ‘‘A Basking Shark (Cetorhinus mazi- 
mus) off New Jersey,’’ Copeia, no. 101: 89, 1921. 

5‘*Basking Shark,’’ Fish Culturist, 8: 30, 1929. 

6 Vol. I, p. 51, 1896. 
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“Straying south to ... Virginia.” This is repeated 
in their “Check List,” p. 20, 1930. However, they 
do not give any authority for this statement. In this 
connection, Mr. Fowler, who has a wide knowledge 
of the fishes of our mid-Atlantic coast, writes, “I 
know of no captures on the Delaware, Maryland or 
Virginia coasts.” Furthermore, examination of 
faunal lists of Virginia fishes fails to confirm the 
statement above. Inquiry of Dr. S. F. Hildebrand, 
whose studies of the fishes of the Chesapeake Bay 
have made him conversant with the literature, brings 
the information that he knows of no records of the 
shark in Virginia waters. 

Since Cetorhinus is an Arctic or at any rate a sub- 
Aretic shark, which drifts with the south-flowing 
inshore cold water down along the eastern coast of 
the United States, it is found more abundantly north 
of New Jersey. Thus Hussakof’ records a specimen 
14 feet long which became entangled in a bluefish 
net at Westhampton Beach, Long Island. There are 
questionable accounts of specimens at or off Woods 
Hole in 1906 and 1908. However, since Cape Cod 
forms a veritable trap for northern fishes which drift 
south, this shark is more abundant in the Gulf of 
Maine as is to be expected. 

The data for its known occurrences in the Gulf of 
Maine have been well worked up by Allen® and by 
Bigelow and Welsh.® These accounts (especially 
Allen’s very detailed one) are worthy of careful 
perusal. The facts therein which are of interest just 
here may be summarized as follows. It has been 
ascertained that prior to 1820 there was a regular 
fishery for this great shark in the Gulf of Maine for 
its oil and liver. From 1828 to 1920 there are listed 
the captures of 12 measured specimens varying in 
length from 14 to 31 feet. In addition there are more 
or less indefinite accounts of “many others” estimated 
at from 25 to 35 feet in length. From these data it 
is plain that the specimen under consideration was 
only about half-grown. 

As has been stated, we plan to prepare an accurate 
mount of our skin of Cetorhinus to be hung at the 
entrance to the Hall of Fishes. The only other 
mounted basking shark in the United States so far 
as I know is the fine 26.5-foot specimen in the Boston 
Society of Natural History. 

K. W. GupGer 

AMERICAN or Natura. History 


7L. Hussakof, ‘‘The Capture of a Basking Shark on 
Long Island,’’ Copeia, no. 21: 25-27, 1915. 

8G. M. Allen, ‘‘New England Sharks in the [Boston] 
Society ’s Collection,’’ Bulletin Boston Society Natural 
History, no. 24 (Cetorhinus, pp. 3-8), 1921. 

B. Bigelow and W. W. Welsh, ‘‘ Fishes of the 
Gulf of Maine,’’ Bulletin U. S. Bureau Fisheries, 40 (pt. 
1), (Cetorhinus, pp. 41-43), 1925. 
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OBSERVATIONS OF LIGHTNING 
I am enclosing some rough drawings of lightning 
as seen by me last night at Chatham, N. J. I don’t 
imagine these are especially significant, but it was the 
second time in my life that I have seen ball- or chain- 
lightning, and the first time I ever saw any lightning 
as indicated in Fig. 3. This last was very snake-like, 


' Fies. 1, 2 and 3.—All cloud phenomena. Fig. 4 ball 


or chain. Dashes indicate progress of single ball, which 
apparently came to earth as (O—O) a 2-ball chain, and 
then was dissipated in the direction of arrow in form 
indicated—a kind of flame. Fig. 3 is a type I have 
never before seen. I made these drawings at the time, 
during 5 storms lasting, with intervals of an average of 
5 minutes, from 6 P. M. until 3: 30 A. M., July 9-10, 
1930. In Fig. 2 note the U-shaped discharge. The area 
was as above indicated: East, South, and West. There 
were several zenith flashes of great intensity, the gen- 
eral color being white, and quite blinding. 


or perhaps worm-like; I wish I could have photo- 
graphed them, but drew them immediately, which was 
the best I could do. In this connection, one discharge, 
so blinding that it left everything positively black, 
- obligingly wrote itself in black by means of vision 
persistency, and so I was able to put it down. 

T note that Mr. Allard, in The Scientific Monthly, 
is doubtful as to the actual appearance of certain 
discharges, not trusting his eye. Why couldn’t he 
have photographed the same flash that he saw, and 
then compared the picture with his visual impression ? 

My vision is super-excellent for lightning, a com- 
parison of photographs with visual remembrance per- 
feetly coinciding, and I am quite sure that Fig. 3 is 
a faithful reproduction. The U-shaped one may be 
common, for aught I know, but I never remember 
seeing anything exactly like it. These five storms 
were quite distinet, and not recurrent, an average 
interval of five minutes spacing them from about 
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6:00 P. M. July 9 to 3:30 A. M. July 10. The 
quality of the thunder referred to by Mr. Allard 
changed from what I may characterize as heavy 
paper-tearing to dull, heavy, jarring echoes which. 
made a distinct impact on windows and doors. I had 
the radio turned on—a very sensitive set—and got the 
discharges instantly, i.e., evidently at the exact time 
of the explosions, the actual sound not reaching me 
until some time after the radio sound. I estimated 
the average distance, with one exception, at 23 miles, 
and it was easy to prove that the radio emanations 
were those of the actual discharge. One or two flashes 
were so swift that I was virtually unable to see them, 
although looking directly at them, seeing them only by 
persistence of vision, as above noted. 

The one exception above mentioned came after a 
five-minute interval of absolute quiet (rather excep- 
tional), and struck a tree 50 ft. distant, cutting it 
directly in half, laterally, which I believe is also 
unusual. The sound of course was no more than a 
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COCOS AND VALENCY 


I wis to call attention to two statements in the 
August 1 issue of Science. In reference to the generic 
name Cocos, Murray’s dictionary, which devotes much 
space to a discussion of the source of the word, states 
that Spanish and Portuguese authors are unanimous 
in the opinion that it is derived from the Spanish noun 
coco, “grin,” on account of the face-like markings at 
the base of th; fruit. 

I wish, however, specially to protest against the in- 
ference to be derived from the statement on page 101 
(Professor Fajans’ lecture) that the sole honor of 
the suggestion of the doctrine of valency is due to 
Kekulé. It is clear that Frankland in his paper pre- 
sented to the Royal Society in 1852, detailing the dis- 
covery of the organo-metallic bodies, embodied such 
statements as entitle him to the honor of setting 
the theory of valency in notice. It is also worthy of 
note that Couper in 1858 first set forth (in C. r., 46: 
1157, 1858) the use of bonds connecting atoms in the 
manner of our now familiar structural formulas. 


Henry LerrMAnn 


SCIENTIFIC BOOKS 


Die Paléobotanischen Untersuchungsmethoden. Dr. 
Ricnarp Krdusen. Jena, Verlag von Gustav 
Fischer, 1929. 


AN important feature of post-bellum developments 
in Germany is the issue of a number of admirable 
handbooks and general works which are usually con- 


structed with great thoroughness. A recent addition 
to this group of works is a small but important vol- 
ume by Professor Richard Kriusel, of the University 
of Frankfurt am Main. In it he treats in a thor- 
oughly satisfactory way of paleobotanical methods 
of investigation. A work of this sort is obviously 
much needed, as the literature on the subject is very 
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widely scattered and has been developed not only at 
the hands of the paleontologists proper but also by 
botanists. The work under consideration begins with 
a statement in regard to the bearing of paleobotany 
on a number of important theoretical and practical 
problems such as stratigraphy, sedimentation, the 
origin of coal, paleoclimatology and paleogeography. 
There follows an excellent account of methods of fos- 
silization and preservation of fossil plants. In spite 
of its necessarily brief character this exposition is 
carried out in a masterly fashion. Following this is 
an account of the methods of collecting fossil plants. 
This is subdivided into older fossils and peat, each 
of which of course has its own particular methods 
of procedure. 

A very important chapter is that which deals with 
methods of research. This is most comprehensive and 
covers bleaching, photography, the use of fluores- 
cence and Roentgen rays. The investigation of peat 
and more recent material comparable with it also 
figures in the account. Naturally a very important 
part of this chapter deals with anatomical and micro- 
scopical investigation, and that must rank as one 
of the most important parts of the book since it 
treats in a thoroughly satisfactory way all the tech- 
nical methods which have been developed in connec- 
tion with the investigation of fossil plants, particu- 
larly those which are of more recent origin. Under 
this heading naturally come the preparation of thin 
sections, the preparation of polished surfaces, the 
use of etching methods and the preparation of relief 
surfaces. Under the heading of maceration the meth- 
ods of Walton and Ashby, to some extent founded on 
those developed by Nathorst in earlier years, are 
described. Under the heading of preparation of thin 
sections the various new developments which have 
added greatly to our knowledge of fossil plants are 
satisfactorily described. This chapter ends with 
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microchemical methods which are a comparative nov- 
elty in paleobotany but destined to have an important 
future. 

The fifth chapter is especially devoted to coal and. 
its constituents. It is of interest to note in this 
connection the author’s open-mindedness which be- 
comes apparent in his remarks in regard to Ter- 
tiary brown coal. He pointedly asserts that it is no 
longer possible to regard the brown coal deposits of 
the northern hemisphere as derived from formations 
comparable with the Dismal Swamp of America. 
This point of view is refreshing in relation to the 
extremely reactionary attitude of the mass of Ameri- 
can geologists in regard to recent investigations on 
coal. One wonders if the United States will have 
the undesirable preeminence of being the last country 
to adhere to the in situ hypothesis of the origin of 
coal, just as it was the last country to adhere to the 
seed-bearing character of arboreal cryptogams such 
as the Lepidodendrids and Calamites. It has been 
wittily remarked that Oxford is the place where good 
German theories go when they die. As far as paleo- 
botany is concerned, the United States appears at the 
present time to rival that ancient institution of learn- 
ing. 

The volume under review contains, in view of its 
size, a large number of illustrations which visualize 
not only the apparatus used in various paleobotanical 
investigations, but also results which have been ob- 
tained by the apparatus.and methods described in 
the volume. The author is to be congratulated on 
producing a much needed and extremely valuable 
work which will be indispensable to all geologists and 
paleontologists who are in any way interested in 
fossil plants. 

E. C. JEFFREY 


BOTANICAL DEPARTMENT, 
HARVARD UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN INDIVIDUAL JACOBSEN GERMINATOR 


Tue Jacobsen apparatus for testing seeds has cer- 
tain advantages over other methods which have led to 
its adoption, especially in Europe, in seed control 
stations. For forest seeds in particular it has proved 
the most satisfactory method. Its advantages may 
be summed up in the statement that it permits better 
control, and thereby standardization, of the physical 
conditions for germination, especially moisture and 
oxygen supply. | 

The apparatus as generally used consists of a large 
pan, ordinarily of zine or galvanized iron, kept filled 
to a certain level with water. A constant level can 


be maintained conveniently by means of a Mariotte 
flask arrangement. Wicks attached to small cotton 
pads are supported on glass strips or on a perforated 
cover, and dip into the water. In some modifications, 
e.g., Toumey’s, other arrangements of wicking are 
used to furnish the water supply. The sample of seed 
is placed on a filter paper or special blotter in contact 
with the wick and covered by a small glass bell jar 
having a small aperture in the top. The distance 
between the seed and the water level determines the 
rate at which water can be supplied to the seed. Tem- 
perature is usually regulated by heating or cooling the 
water in the pan. 
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Certain difficulties have been met with by the writer 
during continuous prolonged operation of the appara- 
tus described above. In spite of frequent changes of 
water, corrosion of the zine or galvanized iron results 
in the formation of a seum which interferes with the 
normal absorption of the wicks and makes frequent 
changing of them necessary. Wicks are very likely to 
go dry when they become encrusted with this matter. 
Coating the pan with an acid-proof paint and fre- 
quent changes of water do not obviate the trouble 
entirely. 

In experiments in germinating seeds in various buf- 
fered solutions, when it was essential to avoid contact 
with metals which might alter the solutions, glass bot- 
tle germinators were improvised which have proved 
to have several advantages. Large-mouthed bottles 
or mason jars having a top 8 em or less in outside 
diameter are suitable; flat or ground edges are prefer- 
able, but not necessary. The jar (A) is filled with 
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water or solution to a predetermined level marked on 
the glass. The knitted cotton pad (B) with wick (C) 
attached is supported on a small glass disk (D) hav- 
ing a 2.3 em hole in the center. Such disks, known 
as bobeches, are used on candlesticks to catch drip, 
and can be purchased from china stores for 10 cents 
each. The bobeche is prevented from slipping by 
coating the top of the bottle with thick desiccator 
grease. The filter paper (E) bearing the seed sample 
is eovered by a small bell jar (F) having a perfora- 
tion (G) in the apex. If necessary, this can be pre- 
vented from slipping on the bobeche by sealing with 
grease. 

As an alternative any appropriate vessel can be 
used, covered with a perforated glass or porcelain 
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plate. Having holes drilled especially is usually more 
expensive than using the ready-made bobeches. An 
inverted glass funnel with the stem filed off can he 
substituted for the bell jar with perforation. Just 
as in other forms of the Jacobsen apparatus the rate 
of moisture supply is regulated by the height of the 
absorbing pad above the water surface. The vessel 
should be sufficiently deep to accommodate the space 
desired. 

The advantages of this type of germinator may he 
summarized as follows. (1) Each apparatus is a 
unit, fulfilling the conditions of the Jacobsen appa- 
ratus in a minimum of space. 2] 

(2) Since the moisture supply is completely en- 
closed, loss by evaporation is restricted to the germi- 
nating medium, from which water vapor diffuses out 
of the hole in the bell jar. This loss is so small that 
a concentration of salts on the surface is avoided. 
Water loss is so small that tests have been run a 
month without essential change in water level. 

(3) The wick leading to the germinating pad is at 
all times in a saturated atmosphere, protected from 
dust and dirt. The entire apparatus may be sterilized 
in an autoclave before sowing the seed. Covering the 
jar with black paper will also aid in preventing bac- 
terial action. 

(4) The entire system being of glass and clean cot- 
ton, chemical action is minimized. 

(5) In the case of the use of solutions made up 
with CO,-free water, the enclosed reservoir increases 
the time they may be maintained unchanged. 

(6) Individual units are more convenient to move 
about while tests are in progress. They may be 
placed in ovens under different temperatures and re- 
moved to others during part of the day to provide 
alternating temperatures; they may be immersed in 
cooling solutions for chilling treatment; light and 
dark may be alternated, ete. In other words, seeds 
may be tested with the mobility characteristic of petri 
dish cultures, without losing the superior control ob- 
tainable with the Jacobsen system. 

As disadvantages may be mentioned the danger of 
breakage and the greater care necessary in changing 
wicks because of the less stable containers. Uniform- 
ity of moisture conditions for a large number of 
duplicate samples might possibly be obtained better 
under one common container. This would require 
specially made, more expensive apparatus. 

Henry I. 

YALE UNIVERSITY 


DETECTION OF FUNGUS MYCELIUM IN 
MILDEWED COTTON FABRICS 


It is sometimes difficult and time-consuming to dem- 
onstrate the presence of mold mycelium in mildewed 
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eotton or cotton fabries by ordinary microscopical 
examination in cases where surface growth is not 
present. In such cases, and also when it is necessary 
to determine the extent of infection, differential stain- 
ing followed by microscopical examination is desir- 
able. For this purpose, Bright’ recommends the use 
of cotton blue or picronigrosine for staining, mount- 
ing the material in Canada balsam, and examining 
with the 2/3 inch (16 mm) objective. Color filters 
may be used to obtain greater contrast. 

We have found that the Pianese IIIb stain,? which 
is used by plant pathologists in studying sections of 
tissue infected by fungi, is also a good differential 
stain for the above purpose. This stain contains 
martius yellow, malachite green and acid fuchsin.* 
The material under examination is washed in water 


SCIENCE 


347 


or alcohol (preferably aleohol), stained for 15 to 45 
minutes, washed in water, decolorized in acid-aleohol 
and dried, after which it may be mounted for ex- 
amination in Canada balsam or gum damar. Cotton 
fibers stain green and the fungus mycelium a deep 
pink, a color filter not usually being necessary for 
contrast. A good source of light is important. 

With this stain the presence of fungus mycelium in 
raw cotton and undyed yarns and fabries is easily and 
quickly demonstrated. It is desirable in heavy fabrics 
to tease the fibers apart before mounting. Dyed cloth 
is sometimes more difficult to examine, but fungus, if 
present, can usually be demonstrated. 

M. W. JENNISON 


DEPARTMENT OF BIOLOGY, 
MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 


SPECIAL ARTICLES 


CHANGING THE CHIRP-RATE OF THE 
SNOWY TREE CRICKET OECANTHUS 
NIVEUS WITH AIR CURRENTS 

Ir has long been known that the intermittent chirp- 
ing rate of the snowy tree cricket varies rather con- 
sistently with changes in air temperature; Margarette 
W. Brooks, of Salem, Massachusetts, was the first 
observer to present in a scientific magazine an account 
of the rate as affected by different temperatures. 
Strangely enough, although many scientific discussions 
have followed up to the present time, every one has 
consistently failed to make any reference to her 
pioneer discussion, even though little has been added 
since her day. : 

While the rate of chirping unquestionably shows a 
marked temperature correlation rising and falling 
with similar changes in temperature trends, the crick- 
ets are very erratic organic clocks and show various 
discrepancies in their rates which have never been 
explained. Every individual cricket, like every clock 
or watch, must be regarded as a specific mechanism 
with specific modes of behavior. These have become 
geographic correlations in some instances so that in 
different portions of their range the rates of chirping 
appear to be physiologically established racial be- 
haviors, as pointed out by Fulton. 

Careful observations even in the same locality re- 
veal occasional discrepancies from the expected rate 


Cricket,’? Popular Science Monthly, 20: 268, November, 
1881, to April, 1882. 


which have never been satisfactorily explained. A. F. 
Shull? in 1907 studied these tree crickets very inten- 
sively in Michigan, Ohio and New York. He found 
that observed air temperatures did not explain the 
entire situation and found that a higher rate now 
and then may accompany a somewhat lower tempera- 
ture. In my own studies I have likewise found that 
on different evenings with air temperatures at 70° 
the rate may range from 121.7 to 133.7 chirps per 
minute. 

These variations have puzzled me not a little, and 
during the summer of 1929 I made a few preliminary 
tests with air currents. A small electric fan was pur- 
chased and a snowy tree cricket showing a ready 
willingness to chirp when confined in a room was 
placed on some raspberry shoots in my sleeping room 
where outside air currents could not introduce errors. 
Using a stop watch a number of counts were then 
made of its normal chirping rate for these conditions 
to establish a system of channels. Following this, a 
current of air was directed upon the cricket from the 
fan placed about 6 feet away so that it produced an 
evident motion in the foliage surrounding it. Almost 
immediately the cricket responded to the air currents 
by accelerating at once its chirping rate in a very 
evident manner. 

After counts had been made the fan was turned off 
and the cricket allowed to chirp for a few minutes 
until the normal rate of chirping in still air could be 
resumed. The return from the higher rate seemed to 
require a somewhat longer time than was required to 
establish it when the fan was turned on. 


2 Canadian Entomologist, 39: 213-225. 
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CHiRPING RaTEs or SNowy TREE CRICKET AS AFFECTED 
BY A GENTLE CURRENT OF AIR FROM A SMALL 
Evectric Fan. Time 11-11: 30 P. M. 

Air TEMPERATURE IN Room 74° F.— 


RELATIVE HumMipiry UNKNOWN 


Chirps per minute in oom 


Period Conditions . individual counts 

first without fan 172,172 172 
first with fan 192, 188 187 
second without fan 174, 170, 172 172 
second with fan 06, 184.6 
third without fan 172, 172, 172 172 
third with fan 180, 188 184 
fourth without fan 173.3 
fourth with fan 184, 184, 184 184 
fifth without fan 176, 372, 270. 172.6 
fifth with fan 182, 186, 180, 186.............. 183.5 
sixth without fan yi 171.3 
sixth with fan 182, 188, 188, 188................. 186.5 
seventh without fan 172, 172, 170, 168................ 170.5 
seventh with fan 182, 188 185 


Mean of all counts without fan: 171.9 chirps per 
minute. 
Mean of all counts with fan: 185 chirps per minute. 


It is seen that the mean chirping rate has been 


- inereased from about 172 chirps per minute to 185 


chirps, a difference of 13 chirps above the normal 
rate in quiet air. The mean acceleration per degree 
rise of temperature as determined from all available 
records for the snowy tree cricket is very close to 
4 chirps per minute. An increase of 13 chirps fol- 
lowing the turning on of the fan to create a breeze 
is closely equivalent to a rise in temperature of about 
3 degrees. 

These results were somewhat startling to me, for I 
had expected a fall in the rates of chirping rather 
than a rise; I had surmised that moving air currents 
directed upon the cricket would increase the evapora- 
tive rate, tend to chill the cold-blooded creature and 
depress its activities as reflected in the rates of 
chirping. 

These results agree well with casual observations 
made in the field with various intermittent chirping 
crickets, namely, the snowy tree crickets (0. niveus) 
and the tiny tree crickets Cyrtoxipha gundlachi colum- 
biana. Many times I have noted a sudden speeding 
up of the chirping rates as a breeze swept over the 
foliage on warm evenings. The transportation of a 
warmer air mass to replace a cooler could operate, 
but as the room tests have shown, it may even depend 
upon moving air at constant temperature. 

In a test made later in the season out-of-doors, the 
fan was arranged to blow a current of air upon a 
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chirping ericket on a shrub. At this time, however, 
the moving air currents produced no changes in the 
rates of chirping of the cricket. 

It is obvious that the matter is not as simple as 
might at first appear, and it is possible that tempera- 
ture and humidity must bear certain relations to air 
motion to determine whether or not retardation or 
acceleration of the chirp-rate per minute will occur. 

It is interesting to note that A. F. Shull*® found 
certain obvious discrepancies in the rates of chirping 
at different elevations which were not explainable on 
the basis of observed differences in air temperature. 
Whereas the difference in temperature between crick- 
ets at an elevation of two feet and those at 10 feet 
was only 1°, which should have increased the rate but 
4 chirps at the higher point, the increase was actually 
17 chirps. In his diseussion of humidity Shull (p. 
220) studies chirping crickets at 6 and 12 feet eleva- 
tions. The first set of data was made with a clear 
sky and no air currents. Two hours later a second 
set was made when the temperature at the higher 
elevation had fallen about 2.2°, attended by light 
winds and rain. The change in temperature at 12 
feet would have accounted for a decrease of but 9 
chirps per minute, but the actual decrease had become 
20 per minute. 

Shull was inclined to believe that increase in 
humidity decreased the rate of chirping, and conse- 
quently would account for the lower rates observed at 
an elevation of 2 feet as compared with 10 feet. He 
believed that the greater depression at 12 feet over 
that at 6 feet was likewise due to an increased 
humidity. 

My own results and those of Fulton appear to 
indieate no correlation between normal out-of-doors 
conditions of relative humidity and the rate of chirp- 
ing. At very low humidities such as are not usually 
experienced by the crickets out-of-doors the relations 
may be very different, however. It may be stated 
that some phase of the matter of wind velocity may 
account for some of the discrepancies observed by 
Shull. Before any final statements can be made, the 
behavior of the crickets must be noted in constant 
air movements at different levels of temperature and 
humidity. An acceleration in the rate at one tem- 
perature and humidity level may be replaced by a 
depression at some other level. 

Since the crickets, like other insects, are cold- 
blooded creatures, their temperatures tending to as- 
sume the levels of their conditions, it is not hard to 
conceive of relations between air temperature and 
humidity where air currents by increasing the evapo- 
rative processes would chill or benumb the crickets to 


8‘*The Stridulation of the Snowy Tree-Cricket, 
(Oecanthus niveus),’’ Can. Ent., 39: 213-225, 1907. 
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a greater OF less degree. This may well not hold at 
all temperature and humidity levels, however. 

When air currents blow upon them it is not so 
easy to see why the erickets under some conditions 
are stimulated to greater physical exertion as evinced 
by an inerease in the chirping rate. Is it possible 
that the air currents make them more comfortable by 
cooling their bodies, under some conditions, just as it 
sometimes affects our own moods? It is at least indi- 
eated that air movements in some manner may at 
times operate to change the rate of chirping, and this 
factor may perhaps explain in part some of the dis- 
crepancies observed where the rates have changed out 
of proportion to the changes in air temperature. 

While it is obvious that air temperature alone is 
not the only factor operating to make our cricket 
thermometers accurate, we are not justified in mini- 
mizing the air temperature factor, however. The 
evaluation of one factor in any environmental com- 
plex without due regard to all others can only result 
in confusion. 

H. A. ALLARD 

U. 8. DEPARTMENT OF AGRICULTURE 


FRUIT-BUD FORMATION IN THE STRAW- 
BERRY IN SPRING IN SOUTH- 
EASTERN STATES 
Arrer the strawberry season is entirely past in 
Maryland one may travel either southward or north- 
ward and find strawberries just ripening. Even in 
Florida where the ripening season starts in November, 
berries may still be harvested as late as July. It is 
evident that the processes of fruit-bud formation and 
fruit development in the South take place under dif- 
ferent conditions from the same processes in straw- 

berries growing farther north. 

In various sections of the Northern states from 
Maryland to Iowa and northward, the terminal grow- 
ing points of strawberry plants have been found to 
begin transforming from vegetative buds to fruit buds 
in late September and October. In Florida the varie- 
ties there evidently initiate fruit buds continuously 
throughout late fall, winter and spring, as flower 
cluster production is a continuous process from 
November until June. From Georgia to North Caro- 
lina winter temperatures are cold enough to enforce 
short dormant periods, but the fruit-bud formation 
of fall is again resumed as soon in the spring as the 
temperatures become high enough for growth. From 
Virginia northward there seems to be no period of 
spring fruit-bud formation, and consequently no sec- 
ond erop. 

The work of Garner and Allard,’ and work pre- 

1W. W. Garner and H. A. Allard, ‘‘ Further Studies in 
Photoperiodism: The Response of the Plant to Relative 


Length of Day and Night,’’ Jour. Agr. Res., 23: 871- 
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viously referred to in this periodical? on effects of 
the length of the daily light period on plant growth, 
have furnished a background for an explanation of 
this late spring fruiting of the strawberry in the 
South. This work also furnishes one reason why 
strawberries vary so greatly in yields in different 
localities. 

Fruit-bud development does not begin in the 
spring-bearing varieties to the north until the daily 
light period becomes relatively short in the late fall, 
and it ceases as soon as the temperature is as low as 
freezing. It would seem that conditions of similar 
day length and temperature following a period of 
winter dormancy might influence strawberry-plant 
activity in the same manner as preceding the dormant 
period. The following observations give evidence that 
fruit-bud initiation is resumed in the Southeast from 
Georgia northward to North Carolina in early spring 
while the temperatures are still low and the length of 
the daily light period still short. North of eastern 
North Carolina, the daily light period is too long for 
fruit-bud initiation in spring-bearing varieties when 
favorable temperatures for growth occur. 

Missionary and Klondike, the only varieties pro- 
duced commercially in the Southeast, have little or no 
rest period and grow freely during the short days of 
winter when the temperature is high enough. In the 
spring their fruit buds that formed in the fall and 
early winter develop into the “ground bloom” and 
the “ground fruit,” terms that refer to the flowers 
and fruit lying on the ground. The ground bloom of 
all varieties observed is produced chiefly, if not en- 
tirely, on basal-branching clusters,’ the flowers of 
which often open in considerable numbers during the 
late fall and winter months and of course are killed 
by freezing temperatures where they occur. From 
Georgia to North Carolina there appears a second 
crop of bloom and fruit known as the “crown bloom” 
and “crown fruit.” This fruit is produced mainly on 
high-branching clusters with stout erect stems which 
support the berries unless they are too large and 
heavy. 

The most vigorous plants produce low, but not 
basal-branching clusters (at least not usually) that 
resemble those of the ground bloom but which of 
course appear later. The extent of the crown bloom 
varies from year to year, depending on conditions 
little understood, though both the vigor of the plants 
in the fall and the weather conditions in winter and 
spring affect the amount of fruit buds produced in 
the spring. At Willard, North Carolina, the initial 
stages of fruit-bud formation have been found as late 


2G. M. Darrow and G. F. Waldo, ‘‘The Practical Sig- 
nificance of Increasing the Daily Light Period of Winter 
for Strawberry Breeding,’’ Science, 69: 496-497, 1929. 

8G. M. Darrow, ‘‘Inflorescence Types of Strawberry 
Varieties,’’ Amer. Jour. Botany, 41: 571-585, 1929. 
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as April 27, which is over a month after the first ripe 
berries were picked. Here small fruit buds just ap- 
pearing from the crowns may be observed as late as 
the first week in June. 

When a collection of varieties is grown, very inter- 
esting differences in the length of time during which 
fruit-bud formation occurs become evident. In 1929 
a considerable number of varieties were fruited near 
Albany, Georgia. The season proved to be one in 


which the varietal response to conditions was espe- 


cially marked. Yield records, kindly furnished by 
Mr. J. L. Pelham, showed clearly the importance of 
these phenomena. The comparative yield records in 
pints (for fifty feet of row) for four representative 
sorts are given in Table I by weekly periods. 


350 SCIENCE 


[Vou. LXXITI, No. 


late fruit. U. 8. D. A. No. 655 is a very productive 
early sort in Maryland which in Georgia produced g 
large, fairly early crop and another large later crop. 
This variety is capable of forming fruit buds in both 
fall and spring. Finally the Blakemore, which is 
productive early sort in Maryland, produced a large 
very early crop and a second larger late crop. Some 
fruit of both U. 8. D. A. No. 655 and the Blakemore 
was picked each week from April 1 to June 5. Hovw.- 
ever, the low point of cropping of the Blakemore was 
two weeks earlier and its second crop was larger than 
that of U. S. D. A. No. 655. The percentages of the 
total yield of each of the four sorts which were pro- 
duced by the late crop were 0, 17, 47 and 63, respee- 
tively. 


TABLE I 
WEEKLY YIELDS OF Four STRAWBERRY VARIETIES OVER A TEN-WEEK PERIOD aT ALBANY, GEorGIA, 1929 


April May June Total FeTcentages 
yield of 
1-6 7-13 14-20 21-27 28-4 5-11 12-18 19-25 26-1 2-5 Pints“ C 
0.5 2.0 13.5 10.5 115 2.0 0 10 40 3.5 48.5 17 
65 10.0 90 30 25 10 40 95 100 5.0 60.5 47 
Blakemore 13.5 55 60 10 30 35 90 125 100 4.5 68.5 63 
Iy In an early season like that of 1929 a variety with 
/s the general characteristics of the Blakemore is espe- 
mf cially desirable in the South for it produces a large 
ef early crop before berries in regions farther north 
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The first variety, U. 8. D. A. No. 25, which is a 
distinct spring-bearing variety that produces fruit 
buds only in the fall, is very productive and early in 
Maryland. In Georgia, however, it produced a very 
small crop, only 16.0 pints and that mostly early in 
April. It. produced no late crop. U.S. D. A. No. 
261 is a very productive late variety in Maryland, 
which is late also in Georgia. Toward the end of 
May and early in June it produced a small crop of 


begin to mature. The later second crop which is 
probably produced from fruit buds differentiated in 
late winter can then be used for the frozen storage 
industry. In late seasons like that of 1928 the crops 
from fall and spring-formed buds may overlap. 
Both the U. S. D. A. No. 655 and the Blakemore 
originated as crosses of the Missionary and Howard 
17 and have inherited from the mother parent the 
tendency to form fruit buds in the spring. All other 
selections of the same parentage also form fruit buds 
in the spring in North Carolina and southward. On 
the other hand, several crosses of the Klondike with 
other varieties have either not shown this tendency 
or have shown it in a slight degree only. The pro- 
duction of spring-formed fruit buds seems to be due 
to the ability of certain varieties to respond to con- 
ditions in early spring favorable for fruit bud initia- 
tion which are similar to conditions prevailing when 
the first fruit-bud formation took place in the fall. 
Gro. M. Darrow, 
F. 
BurEAU oF PLANT INDUSTRY, 
U. 8. DEPARTMENT OF AGRICULTURE 
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